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Introduction

Microprobe data for garnets from seven discrete bodies of
sarn and/or skarnoid in the Copper Basin area ab Hattle
Mountain, Lander County, Nevada were acguired as part of a study
of the mineral chemistry of skarns from north-central Nevada.

The study area lies along the eastern edge of the éAntler FPeak
gquadirangls, northeast of the areas of extensive mining at Copper
Canvon and sast of the Buckingham porphyvry molybdenum systemn
(Theodore and Mokes, 1983). Roberts (1964) mapped the Antler
Feak quadrangle and discussed the stratigraphy and structure;
Foberts and Srnold (1965) summarized the geclogy of the ors
deposits. Theodorse (1982 mapped the Buckingham Camp ~ Coppear
Basin area at a scale of 114800 and delineated the skarn bodies
studied dn this report. Skarns ocow in metasedimsntary rocks of
Upper Camberian Harmony, Middle Pennsylvanian Battle, and
s Fennsyvlvanian and LLowsr Fermian Antler Pesak Formations.
1is report is a tabulation of garnet data for 42 samples from
spvielt separately mapped skarn bodies, mostly in the Harmony and
Battle Formations. Analyses are grouped by skarn and by sample.
Sample localities and individual skarns, arbitrarily labeled &
Carrmost) through G (easternmost), are shown on oa geologic
shomap in Figure 1.
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Description of samples

The samples all represent swface samples typical of the
skarm in the owtorop ares.  Skarn A s a bedded skarnoid in
hornfsls of the Harmony Formation. The rocks in the area exhibitl
warious degress of oalosilicate encoroachment, largely as veins,
o hornds . Fotassium feldspar and pyroxens precede garnet
paragenetically. Gluarts veins arse ubiguitous within the mapped
~ga of stockworks (Fig. 1Y, Some rocks, such as B84JMHB44, ars
CCHIHD G E zrtively of velns of guarts and reddish garnet. The
garnets are isotropic and appeac reddish to pink in thin ssction.
Skarn B consists of & group of mostly fault-segmented skarn

: within the Harmorny Formation. The rocks are red or green

o b

garnetites, with pyrosens and epidote.  The garnets are

1

ST OIG Y
mainly colorlesss to pale vellow and anisobtropic, but somne
crvshals have dsobropic vellow cores which are generally

amndradi te
Brememrr Lerm
[

-rich {e.g., OVL-3, GAS-1). The B group of skarns has
1othe Overlook Property by SBanta Fe Mining Company.
Skarn O also lies entirely within the Harmony Formation and
consists of finely laminated and veined red and green
calosilicats rock and hornfels which is oubt by a diorite dike in




Figure 1. Declogic skeboh map showing skarns (stippled
pattern) at Copper Basin, Lander County, Nevada. Geology i8
taken from the northeastern part of a geologic map of the
Buckingham Damp ~ Copper Basin area by Theodore (1983). Sample
localities for garnelt analyses included in this study are plotted
and skarn bodies (& through 8) are labesled. Major faulits are
shown as dashed lines; dotted line marks limit of abundant guarts
stockewirks. Dashed lins marks 1982 ouwter limit of Duval Copper
Basin copper ore mining of the Contention Pit. Map units ars &g
follows: Ch, Harmony Formationy Phl, lower member of Battle
Formationg Fbm, middle member of Battles Formationy FFap, Aantler
Feal limestonss Fgp, porpyhritic granite of Buckingham Camp
complexy Tgbh, granitic rocks of the Bludd area; Tgp, granodiorite
porphyryy Tpt, porphyritic tonalite; Td, dioriter; Gal, includes

alluvium, slopewash and fanglomsrate deposits.
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whiich some endoskarn has formed. fAs many as nine or nore
discrete subparalliel lavers of varying textuwre and modal
mineralogy ooccwr across the Z-om width of some thin sections,
such as B85JHE7E, +rom this body of skarn. Abundant clay-size
material obscures precise determinations of garnet optical
properties. In some rooks, &ll garnets are colorless and

5 reddish, isotropic garnets or

DL ODL O whsreas .
garnsts with lsotropio cores and fine-scale altermating isotropic
o oanisobtropis vrims,. Barnets tend to ocow in patches wibth

rarh Ly devel oped eu al rims or as poorly detined veins. Skarn
curs along the unoconformity between the Harmony and Battls
atdons,.  Sampless from et Doinclade rocks along a fraverse
from north (sample 760B2) to south (sample 7CERIL) into the
Cormterntion Fit of the Copper Basin Mine. The samples exhibit
inoreasing degreses of retrograede alteration along the traverse
towards the soubth: the southernmost sanples contain sulfide
minerals in veins and Filling interstitial areas among garneth

The rocks are predominantly garnetites, with two

Lions of garnet.  Distinctions beltwsen the bwo generations
rest dn sample 760CE2 in which a mat of fine-grained
laveraging .4 mn in diamster), paragenetically sarly, ambsr-—
colored garnets is oul by veins of very coarse (as much as dmm
across) ., darker-colored red-brown garnets. Im thin section, the
Sty garnets appear colorless and anisotropic whereas the late
rmhs have distinctive vellow isotropic cores surrounded by

zs and anisotropic or that exbibit finee

AL S

g
rimg that are colorle
atale bands of alternating color and isotropism. Samples 76083,
FeUB4, arnd 85IH107 contain ohromite rather than the altered,

possibly hydrated, iron odide-iron silicate mixture that
typically oocows as the opague mineral in the other samples.
Some of the garnets near chronite are distinoctly green and have
Figh, but variable Cr contents. Skarn B includes massive spongy
garnatite in contact with silicifised fossilifesrous limestone in
Formation. Garnebts in skarn B samples are all
ismotropioc. Skarn F oisg in the middle unit of the Batitls
Formationy  bthe two samples studied are garpetites with extensive
retrograde alteration.  Most garneits are colorless, subedral, and
~oplo with sector zones and orominent growth zoness, but
samng have isotropic corss. Skarn B lies sast of & large body of
granodiorite porphyey in an outorop of Antler Feak limesstone cub
v oa diarite (Td) dike; garnebs ooowr as colorless, anisobropic
podds in & clastic calcite-rich rock.

In addition, data are included {for two samples from drill
cores from minegralized areas for comparison.  Sample BMG 240860
214-215 is from the area of the Swprise Mine, esast of skarn G
(Miming Activity Digest, 1986). Sample BME 1998 314 is from the
Antlar Peak Formation at the Fortitude deposit at Copper Canvon
{Wotrube and others, 19860,

armi sot

Arnalytical ftechnigue

ALl data were acguired with an SGRC-SEME 9-channel olicroprobe
at Wb, Geological SBuwvey laboratories in Res VA, The
microprobe was operated at 1% kv with a bean cwrent of 8,10
Md CF Oaimps . MNatural and svrnthetic minerals were ussd as primary




standards; working standards used to check acowacy includs
natural andradite, pyrope, and almandine gernets. The analytical
packages used to acguire the data are summarized in Appendix A,
along with a listing of detection limits and an estimate of
pracision for each element. Data wesre reduced on-line using the
am FANES (Mobes, 1983 which uses a Bence-Albese (1968)
ection scheme with alpha factors tabulated by Albees and Ray

7. Counting times for each slsment were 20 seconds or moreg
mar!urnumd% were it using an awbtomatic interpolation mathod
b« o averages atomio rumber (MobBese, 19B83). Due to the fine-
rmnimg present in many of the garnets, many single spotl

x presented. Some analvses represent averages of

osely spaced spots from one part of & garnelt grain.

Evplanation of tables

carse grouped by skarn, A to G, Each page of
wentes garnet analyses for a single sample.  The
givern in the upper left corner of the pags.

Each gernet crvstal (or vein) is reported as a separate
grain, 661,602, stc.. Malbtiple analysis points within the sams
girain are desi mpl Ly —&, wbo.. "Foint” is a code to describe
the natuwe of ihc::- point analysed. The code exdplanations are as
Followss:

() analyvsis represents an average of n olosely spaced

points

ri distancea, in microns, along & traverse within & single
girain from sons reference point designated az 8
AX 0 point analvsed is at the rim of the grain against

rumbered i+ it was analyssd

mingral ¥y X omay be
CHXT  garnet is completely enclosed by mineral X
o cora; oo ouber oore

£ eimy de drmer edm
il midway between cors and rim

ppposed bto discorete garnet ocrystal

diztinct narrow band or growth rone within a
o oa velny wsually vallow and oocours in outer
e grain

v VERL T,
brand optioca

orvat

W
=
-
i
fde
5
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N
~

mineral codes: M- amphd ol e I = dinterstitial clay or other
Lo calocite FFo- pot sium feldspar

= chilord te OF -~ opague minsral
- chroml e FE - plagioclass

~~~~ epidote X - vljnwpyFOKEHQ
- feldspar FY -~ pyrite
-oparret G- qudrt¢

"Optit the isobropi (1) or andsobtropism (A of the
ooint to the color as observed in bhin section in
21 ares pmlarlm@d transmitited light. & slash /) separates the

i g m ocode deom the color code, which is given as & 1owsr
“royw dvellow:, vh (brownish vellow), o (colorlessd, ¢
avtually descoribes a rangs of colors $from reddish to




ambEr), o (orange), o (green). Ths coloe
ons are guite subjective; bthe "' code is especially

variable but is distinoct from the olear y?11 oW color coded as
ot Although the "r" color may have & yvellowish tint, it alwave
imb oo opink in oa fFisld of view """ sontailning tymxral

¥ : The color varies ﬁerﬁmdlﬁg on tha
. and o the thiocknes of ths ssction.
Mavertheless, changes in color asually correspond directly with
changss 1rn Comp (I R g Most vellow cores and zones are iraon-—
rich relative to colorless o reddish rins or ones. I some
canss, an area that appesars to be vellow and isotropic is less
iron-rich than the swrounding colorless areas.  This may raflect
snall-scale roning within the grain where the beam strikes an
arsa too small to be resolved optically. Garnets do not
fluoresce under the electron beam, so there is always the chanoe
that the analysed is off of the desirved spot. However, the
@l ectron connonly oroduces & contamination spob on the
L F LThe grain whioh be checked later with a microscope
certain bthe s location. In cases where colors or SOones
could not be e iwm left blank or the zoning is
im the

vl OwWe g esn
intensity of

o omicroprobe analysis for sach point (or average of
several closely spaced points) is listed below the column
Meading. Total dvon is reported as Fel. an entry of "0.68°
means that the slemesnt was analyvsed for bub not detected whareas
ar sty of "naedl Y ossans that an element was not determined. The
analytical package alwavs includes the major garnet constitusnis
Si, A1, Fe, Mg, Da, Ti, Mn as well as Ne. O was included in
mary analyvses arnd K, F, Cl, In and 9 wers included for some

Z e mador garnet constituents are summed below the

arvaly i
orice- list and any additional constitusnts are tabulated below
the sum but are nobt noluded in 4t

¢y ) oroula calowlation

chyamd ¢ o f mrn@tm from the skarns indicates that they
aly wolid %Q]utluﬂ& between andradite, CawFezx*"5ia0ia,
and grossular, CaxAlaB8iz0,x and many analyses approach pure end-
maember andradite compositions. Ferric iron contents were
zetimated by assuming idesal garnet stoichiometry with 8 cations
and 132 oxyvgen anions.  This assumption may not be valid if a
hydrogarnet componsnt is present.  F, O, FEald and 80. contents
areg usually near or below detection limits., These elenents were
ot dincluded in the formulae calouwlations Significant guantities
of halogens are occasionally snocounte rwd in the tables, €.0..
e THB”; T2 Howsver , compositions for closely spaced
o always ruprudu ahlw (see repeat analysis, pm*nt

o bhe lle.:'t&:.‘r IR ity of the garnets. Hiagkh - LED S

are ok oo ﬁnt throughout single qwainw o o
Wit The
A g Fluid inclusion in the garnel

& omin, CHTEL M u% somE hal ogen-bearing alteration

The mathod of Joowlation follows that desoribed by
(1980, p.421-4220 {ur recaloculating microprobe anal vses
ample is given in appendix B i+

'IJ\..Fl
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prmdn
Fob i nson
forr pyroxdenss and a2 worksd e

@ Migh valuw% may repressnt the



anough iron is available for partitioning between Fe™™ and Fev®,
then the amounts of Fell and Feels are computed and listed in the
table followed by (o). It the tm al iron available ie
]n¢u4{]']unk to make the caloculation, total iron is converted Lo
Foels., The oxide sam for the ﬁﬁdlyﬁlm is then adijiu at&d o
raftlect bthe calocwlated irom values. Cation values listed in the
tables are normalized to 8 and the gations are partitionsd into

e acoordi ﬁq to o the ideal uﬁrﬁ@t F el AV elxlyz, whers X
Lm,Mg M, Ma,Fev ¥o= @l Fer™,Ti 0, and £ = $i,&1, Deviatior
from ideal Jtulmhiﬁmﬁtrg reriwut analytical error, which is
proably most severe for 81, as well as errors dn ferric ivon
el lmatss qmd %TiluFé o inclouds water. Most analyses approach
the ideal foroals within + 8,05 for sach silte. aa»ekal inferior
ANALVEES, whlmﬁ deviate from the ldeal formula by more than 0,803
cations in chosite and have adiusted sums less than 98% o
greatar bhan 1BEY, included in order to preserve the data
recurﬁ@' inoa hran o bhe btrend of rim Lo cors compositional
met orvstal.

i

i ations

nel 1
The 1 : i in sach column repressnt calouwlated

q&rmm+ - m&mlmr mnlecules based on the normalized cation
values.  The end-menbers are compuled as follows:

il ﬁﬁdﬁ&iit@ uuwr

100D (Fa*™el, 5 Q*

L wlly
Fry A Ca+Mo Al FMnrF et e e S e 0 )

W wvarovite DaslreaBSi=Dias
1@@= L (Cr+ 1. 500 /A {Ca+Mg+Al +MrrFar @ e Far e Or )

i::"‘;»’ Py ope M"}'}“ﬂf'}ll iy o
LO@*L (Mg+@. &7Mg) /A (Ca+PMg+Aal +Mn+Far 2+ Far=+0r ) 1

Al almandine  Fex 0 5810,
1@@=L (Fer®+@, &7Far=) / (TarMg+al +Mn+Far®eFav=+0m ) ]

S spesssartine Mo

T@GEEL (Mr+@. &

o o
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Skarn A samples

BATHBAT
H4IHB44
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85JHE%L  Barpet analyses

Grain  BAL-{ BAL-2 BAZ-1 8A2-2 6A2-3 BAZ-4 BAZ-5 BAZ-4 BA3-{ Ba3-2
Point cid rid C r C r c r r T
Bptics  « Alc 4
5i02 37.05 38.58 38.53 38.88 37.89 38.57 37.84 38.84 38.08 37.81
A1203 13.33 13,11 13.72 14.91 14.56 14,56 12.52 18,1 13. 1% 13.21
Fel(T) 18.95 12,13 i1 11,54 18.13 18,73 12.37 18.34 12.65 11.49
Hol 8.25 B.19 B.24 8.17 8.25 g.1& g.22 B.17 B.17 8.29
Cal 36,35 36.2 35,94 Ib.41 36.59 36,38 36,33 36,43 35,41 35.94
Nazl p.og p.og 8.8t B.g2 g.e1 B.te g.02 2.0i g.81 8.88
Ti02 .91 8,32 1.78 g.18 1.74 8.24 1.68 2.84 g.46 1.78
Hnd g.19 B.25 2.21 g.24 8.26 8.27 2.18 B.2% 8.4 8.13
£ra03 n.d. n.d, f.d, n.d, n.d. n.d. g, n.d. fid. o,

Sum 108.23 181.78 181,56 182,24 101.43 18e.83 181.88 101,29 1ga.58 99.83

K20 B.oa 8.0 B.@a 8.2 g.ee g.e20 a.00 g.00 g.e8 2.08
F 8.38 .08 2.20 .08 g.e3 8.88 8.87 B.o8 B.35 8.52
Cl a.e1 e.og g.ae 2.88 B.og 2.8 8.20 .02 8.17 B.gg
Formula hasis = 8 cations, 12 oxygens

Fe2b3{c) 12.17 13.48 11,33 12,82 11.25 11.92 13.74 11.54 14,87 12.77
Felic) 8.88 B.22 g.91 B.2g 2.00 8.28 2,28 g.00 .08 2.2

Bum(Adj) 181.43 183.13 182,69 183.52 182.55 182,82 182.435 182,44 101.99 181,13

51 2.88 2.94 2.95 2.%4 2.98 2.96 2.92 2,9 2,95 2.89
Al 2.12 .86 B.25 B.Bb 2.18 8.24 .28 .04 8.83 B.11

I 3.0e 3.00 3.08 3.0e 3.ee 3.08 j.e0 3.0d i.ed 3.0e
1 1.4 124 1.1% 1.27 1.21 1.28 1.8h 1.32 115 1.18
Fetl 2.71 8.77 B.63 B.73 .65 .69 8.50 B.66 8.82 B.7%
Ti g.11 8.82 B.18 B.21 g.18 B.8t 8.89 g.02 8.e3 .18
Er B.ea a.ee B.ea .08 2.2 g8.6e 8.9e B.e0 .08 .80

¥ 1.74 2,08 1.3 Z.8t 1.% 1.98 1,56 1.98 2.8 1.93
Fet 2.00 B.o@ .84 g.e2 8.8 .68 B.6b 8.0@ g.ed .20
Hg g.az 8.82 8.83 8.82 8.3 e.82 B.@3 B.22 a.e2 8.83
Ca 3.B2 2.96 2.93 2,93 J.ee 2.98 3.8 2.58 2.95 3.08
Hn 8.4 B.e2 e.a1 B.B1 p.ez e.82 2.21 8.82 8.3 B.21
Na g.ee 2.e0 g.oe 8.e@ 8.e8 2.0a .68 B.0e g.e0 G.08

X 3.86 3.0e 3.85 2.99 3.84 3.82 3.84 3.82 J.ee 3.0
fAd 35.44 38.38 33.04 36.18 32,34 34,28 4.88 32.80 48.78 37.3%
v .o 3.8 e.e0 .00 B.og B.ed B.oe B.6@ g.a2 2.88
Py B.94 8.72 B.53 8.43 8.95 .41 8.83 8.44 8.45 1.12
Al B.oe B.od 1.97 a.e2 .28 B.q@ 8.62 .08 B.en B.20
Sp 8.42 B. 54 g.46 .45 B.36 B.58 8.39 8.42 2.87 g.2%
Gr 63.18 68,37 63.48 82,74 66.13 b4.57 58,48 53.93 57.49 h1.28

17



B3JHB9& Garnet analyses

Grain  BA3-3 Gad-1 GR4-2 ing} Gh3-2 GAS-3 GAS-4 BAS-5 GAS-4 GAS-7

Point  r r € r C
Dptics  A/c < Alc ¥ B/c traverse across zoned ris towards core I/y Ity Iy
8i02 .10 38,82 37.81 37,42 18.22 36,598 15.91 35.49 35.35 3.7t
Al203 17.77 13.87 12,24 8.24 11,59 .78 2,42 2.28 8.81 g.08
Fel{T) 7.15 18.28 12,86 17,08 14.83 21.81 28.87 28.98 29.48 29.31
Mgl 8.17 8.24 8.24 B.18 8.21 8.22 8.23 2.18 B.z2 8.22
Cad 16,33 35,96 36.22 35,81 35.68 mU 33.95 33.58 33.61 35,68
NazZl g.a: B.23 8.0 @.ai g.81 e.a2 8.83 .82 8.81 2.02
Ti02 2.12 1.77 1.78 B.84 g.e3 8.22 B.00 8.80 a.at .08
¥nl B.44 8.25 B.17 2.23 8.26 8.19 8.15 8.13 g.22 2.2
Cr203 n.d. fi. d. n.d n.d. n.d. fi.d. n.d. n.d. n.d. n.d.

Sum 1e1.89 100,41 108,44 102.13 188.83 100.25 98.96 98,48 78.8% 99. 84

K28 a.00 0.08 8.00 8.08 8.2 0.80 8.e3 2.8! 8.0z g.a1
F B.1a 8.14 .32 8.80 .80 .00 B.18 2.87 8.0% 8.84
£l 2.00 B.0e a.e0 .85 2.48 a.00 8.03 8.97 8.89 8.83

Formula basis = B cations, 12 ouygens

Fe203{c)  7.94 i,

1,19 13.48 21,11 16.48 24,23 319 32.28 32,713 32
Felic) 2.60 a.

2.5
! 8.8 .08 .00 8.0@ 8.08 B.o@ 2.ed 0.ee

I e

Suk(Pdj) 181.88 181,53 101.78 102,24 192.48 182,67 102.28 181.9@ 182.14 1@82.31

51 2.96 2,94 2.94 2.7 2.7 2,95 2,96 2.94 .93 2.95
Al 8.84 2.8 .05 8.8z 8.83 8.85 2.84 8.a3 2.08 .08

1 3.e0 3.00 l.ed 1.0 3.e0 3.08 3.00 2.97 2,53 .95
al 1,35 1.2 1.2 8.73 1.83 .49 .0z g.on .08 8.0
Fe+d 8.43 J43 8.78 1.24 8.95 1.48 £.94 2.81 2.8 2.83
i 8.81 8.12 a.18 a.08 2.2 B.21 g.028 8.00 2.8 £.08
Cr B.a@ . g.od 8.ea a.e8 B.28 8.e0 .00 8.00 B.2e

¥ 2.00 1.9 1.94 1,99 1.99 1,98 1.9 2.0 2.04 2.83
Fe+2 2.20 8.6! B.e@ B.02 2.08 8.00 .00 8.0 8.08 ¢.20
Mg 8.2 2.83 8.23 .02 B.e2z g.03 a.03 8.82 8.83 8.23
Ca 2.7% 2.58 3.082 2.%7 2.97 3.88 3.00 2.94 2.78 2.98
Hn 2.83 8.0z 8.a1 8.02 .82 2.01 2.81 2.8t 8.0z a.a1
Na g.08 .80 2.00 g.08 2.28 2.00 8.0d 8.88 a.00 .09

X 3.00 3.04 3.06 ol 3.0 184 304 3.02 3.83 .82
Ad 22.48 32.88 39.49 42,78 47.82 72.29 9. 11 98.92 78.62 78. 68
ly g.00 a.00 .00 8.2 .60 .00 .80 8.e0 g.00 .00
By 8.64 8.93 4.94 nn 8.81 B.87 2.94 2.73 .58 .88
Al g.00 8.43 2.28 g.0d .20 . 0a a.m0 B.09 8.00 a.00
Sp 2.94 8,33 .38 8.5t 8.37 B.43 8.33 8.33 g.oe B.44
Br 73.95 63,18 .19 Ja.08 58.81 26,42 1,61 B.0a B.02 .00
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BRJHE94 Barnet analyses

Brain &
Faint C
Optics A

5i02
A1203
FeQI(T}
Mgl
Cal
Na2l
Ti02
#nl
Cr203

Sum

K20
F
L1

Foraula ba

Fe203{c}
Felic)

Sum(fdi} 1

5i
Al

1

Fa+3
Ti
fr

Fa+l
fg

Hn
Ha

fd
Uy
Py
Al
5p

fib-1

/T

17.48
12.B5
18,93
8.28
15,88
2.88
1.98
2.15
fi.d.

99,48

2.02
.49
g.oe

sig =

12.14
.22

6e.89

2.93
8.e7

i.94

.00
8.83
j.ez
g0
.00

Ghs-2
r
Alc

38.44
14.28
18.58
8.18
36,38
p.82
B.17
8.2%9
f.d.

188,08

B.ed
2.28
8.0e

8 cations,

11.67
o.o8

181.25

33.00
g.oe
8.6%
.00
B.63

b4.88

12 oxygens

k4
o

2.56
a.08
182.40

2,94
8.02

2.%

8.00
2.02
B.eg
8.00

2.92

g.ae
8.83
2.98
8.8
.62

3.82

98.79
.28
.84
B.20
.36
g.ee

GA7-2
r
A/t

37.72
.71
17.19
.28
34,88
2.82
g.e8
2.25
n.d.

100,85

€. 08
8.0d
8.2

17.10
.28

121,94

2.7
8.83

3.0e

B.87
113
8.00
8.08

.00
8.8z
2,95
8.9z
.08

3. 48
8.20
8.78
B.02
8.56

42,25

1%



B5JHR98 Barnet analyses

Grain
Point
fptics

5i02
AL203
Fel(T}
Mgl
Cal
Na2l
Tig2
Hnli
Crz03

Sum
K20

F
1

GA1-1

31.57
11.5%
12,95
8.19
34.57
8.22
8.89
8.32
8.83

97.43

g.at
8.81

Formula basis =

Fe203(cl

Felic)

Sus{pdi}

5
fl

13

Fe+3
.

i1
ir

Fe+Z
Hg
La
Mn
Na

ad
Uy
Py

5
Br

14,39
a.02

78.87

= o
:

]
& e

= m e =
- ]
==

[~~~ I~ ]
[T DU N SC ]

4
-

=3
poy

43,58
.18
@.78
.20
8.73

34.92

[, ]

e

o
RO MR N R 3 e 3
et el i e
B Ll e S5 R e O G4 S
PR e R A

od

O S SR
- w . .- - -

L I A e B~ = |
e L oL -0

o~

GAL-3
ir

37.34
9.16
16,34
8.21
34,92
.08
8.14
8.19
.82

28.34
a.00

2.a1
a.od

12 oxygens

18.14
8.co

108,16

i.6e

8.86
1.18
2.81
.68

1.95

.02
2.83
3.0e
2.21
.08

o4.81
8.85
8.84
2.00
.43

43,83

BAl-4
or

3

37.38
g.51
17.38
8.19
34.48
8.8i
2.8s
B.28
e.ai

98.1

[~ -~ ]
. & -

[0~}
|0 T = R

19.34
8.00

1ae.87

.20
a.e2
2.%7
8.82
.20

3B

58. 54
8.83
8.76
8.00
B.564

39.93

gA2-1
r/g

Alc

37.93
12.38
11,74
2.19
35.49
.22
2.28
.39
B.2e

98.24

" - -
=y 59 B
(-~ ~ L Y]

13.87
8.00

39,55

38.97
.00
8.75
8.o0
.87

9.4

78

BAZ-1
r/g

Alc

37.26
9.49
16,84
8.19
34.34
3.81
B.13
8.36
.00

57.82

Bla#
B.t1
.09

17.82
B.oe

99.60

3.08
b.oe

3.0

8.90
1.88
8.81
&.08

1.99

3.0

34,89
8.00
8.74
2.0@
.82

44,33

GA4-1
r/OF

98.85
a.e0

8.a2
8.a8

18.93
2.16

97.94

bAd-2

Afc

37.8b
g8.78
16.34
8.28
34.33
8.82
.28
8.38
.8t

97.38

18.15
8.08

?7.19

3.00

8.B4
Ll
é.88
8.6d

1.97

2.00
8.82
2,98
e.82
8.80

35,40
8.83
8.81
.08
.83

42.93

BAG-1

Iy

31.41

8.00

1e@.47

2.97
g.83

i.0@

2.a1
1.99
8.20
.00

2.80

a.0e
8.83
2.96
.21
2.00

3.00

98.74

g.oe
2.83
.22
.47
8.60

§A5-2

{3r

ffc

37.15
12,81
11,62
8.28
34.94
2.81
8.5%9
8.37
8.0@

97.49

Q:‘&I
(S0 ]

.
=
o

12.91
8.0e

98.78

36.78
b.oe
2.7%
.08
8.84

a9.59



BOJHRYE Barneb analyses

Grain  BAb-1 ht-2 6A7-1 6AB-1

Point C r C r/ERfL
fptics < Alc 3

8102 37.469 I8.12 I7.16 J6.44
#1203 12,74 1.34 8.78 9.28
Fel(T) 18.42 13,18 17.26 16.38
Mgl 8.22 p.18 g.28 8.20
Lzl 35,15 35,18 J4.48 34.93
Nazl 8.3 2.1 8.8 8.81
Ti02 2.B8 2.8t 8.487 9.84
¥nl 8.35 2.39 8.27 8.25
Cr203 8.85 2.82 9.82 2.82
Sum 98.74 98.43 98,17 97.49
K2 g.82 g.8 2.083 g.2z
F 8.38 g.22 n.08 B.85
i 2.3% 8.e2 o.08 8.83

Foraula basis = 8 cations, 12 oxygens

FeZl3{c) 1B.4¢ 14,64 19.18 18,11
Feblc} 1.82 8.00 a.08 8.08

SumiAdi} 99.78 59.8% 100.89 99.%0

5i 2.97 3.02 2.99 2.94
Al 8.23 .08 8.81 8. 88

1 3.00 3.82 J.on 3.00
Al 1.16 .86 .82 8.83
Fatd .62 8.87 1.i8 1.18
Ti 8.12 0.o8 e.ae 8.he
Cr B.00 B.oe a.e0 0.08

¥ 1.51 1.94 1.99 1.93
Fetl 8.87 B.od 2.02 g.08
Hg .23 B.02 B.02 8.02
ta .97 2.99 2.97 3.02
#in 8.82 8.03 .82 8.82
Na 8.00 a.00 i.eo 0.0

X 3.e9 3. 84 3.4 3.7
fid 3.7 43.94 38.82 34,49
v B.16 .86 8.26 2.26
Py .88 8.71 .50 .88
H 2.29 8.0d .00 0.08
5p .88 .88 8.41 8.57

br 84,18 34.40 40.51 44,94



451-82

Brain
Area
Optics

5102
A1203
Fed(T}
Mgl
Cal
Na20
TiGz
Hnd
Cr203

Sum
K20

£
L1

Garnet analyses

]
A

Al-1
{

36,91
13.95
10.88
8.23
34,58
8.82
1.97
8.32
8.8

97.91

1
b
7

-~ -~
-
[~

Formula basis =

Fe203{o)

Fed{c}

Sum{pdj)

5i
Al

Al
Fe+l
Ti
Cr

Fe+2
Mg
La
Hn
Na

Ad
Uv
Py
Al

Br

18.14
.88

98.92

2.93
8.97

.57
8.a3
8.92
1.9
8.73

£3.7%

Bai-2

36.38
6.54
28. 11
8.28
33.69
8.81
2.85
8.16
8.20

77,14
g.a0
B.6@
.00

B cations,

22,34

[~ ]
-
[~
b

3.60

8.62
1.38
.00
8.00

o8
B.82
2.96
8.21
8.e8

68.82
B.e0
.81
8.08
8.37

38.60

BAZ-1
B
A/c

Jb.18
7.87
16.14
g.19
3N
8.61
.89
8.28
8.82

94,33
8.2a
2.88
g.e3

12 oxvgens

17.93
.98

78,12

[ I A §

]
.8

[
-

3.08

2.98
1.18
2.81
8.28

2,81

a.08
8.02
2,95
2.81
a.00

2.99

34,66
[
8.77
.08
B.46

44,835

GAZ-2

37.83
18. 68
153.47
§.22
33.54
6.0
2.13
B.24
.22

97.7%
8.82

8.12
8.0

16.94
8.40

99.48

3.0

8.58
1.83
28!
.80

o= -~ I -~ - 3
. e e w e -
o
(%)

=R -0 R SR
B P3Gy Ld

[
-

)
o3

31.18
.00
8.8
2.98
8.54

46.58

22



QVL-3 Garnet analyses

Brain
Foint
Optics

5i02
#1203
FeliT)
¥g0
Cal
Nazld
Tig2
Hnd
tr203

Sum

aAt-1

{

37.42
18.19
16.08
8.18
14,98
8.02
2.8
2.24
n.d.

29.19

Formula basis =

Fe2l3(c}

Felic}

17.86
2.00

Sum{fdj) 108.97

51
Al

red

A
H

Fe+l
Ti
Cr

Fes2
fg

¥n
Na

fd
Uy
Fy
Al
Sp
gr

.97
.83
3.e8

8.92
187
a.08
e.2e

1.99

8.00
8.82
2.97
8.0z
a.89

.

33.08
2.80
8.71
8.00
8.54

43.75

BA1-2

(3

37.67
8.89
18.17
2.1%
34,98
8.20
g.082
2.23
n.d.

1ge.12

8 cations,

28,19
8.08

182, 14

2.00

.08
8.82
2.96
B.01
.00

19.71
8.02
8.74
.22
B. 44

39,18

BAZ-1
{3

12 cuygens

t1.19
8.33

121,00

O ER e
e
R ]
& o) Cn LA

-
- -
~
(=]

B =N -]
[T B S )

-~ - T NI -~ -~ ]
- . oW
=

o
-

[l
™3

oM S e S R
i A
00 00 4 ~d 53 o3
O e S

o~

BAZ-2
{3loc

37.93
12.23
13,66
g.20
35.49
g.a1
2.42
8.24
n.d.

igd. 18

15.18
g.90

181,78

2.%
8.84

8.89
8.82
.08

2.00

g.e0
2.82
2.9
8.2
8.00

3.80

44,38
8.00
8.77
2.e0
8.33

34,34

BAZ-3
{3iir
Alc

3.
18.17
16.28

8.20

KA
o

[

O NI e 5 6
= PRI LN e D

b~ -~ -~
« % = =

99.82

18.89
2.98

181.63

a3

BAZ-4
{3lor

38.34

128.78

—
=~
w »
o~ 3

182.48

45,90
8.08
2.61
1.49

T3

47.87

18.38
14,74
10.82
2.28
35,89
g.081
1.49
8.39
n.d.

180.32

9.4%
1,48

181.27

oo
P

o O
td

.88

od

1.31
2.53
a.89
8.0a

1.93

BA3-2
3ir
}

e e
~d

L~ e ]
- . - - . -
e L O

)
; &= -0
Cd d = S0 D R el

b~~~ ]
P
CL G e

99,63

16,33
g.02

181,26

3.e0

1.83
2.97
8.0l
a.08

2.1

a.00
8.8z
2.9%
2.02
8.82

2.99

48.09
8.08
B.74
8.e8
8.73

30. 44

5A4-1
{3ic
Iy

38.57
13.88
11,96
g.22
35,87
g.e1
8.99
8.37
n.d.

101.85

182.23

7
8.83
3.0d

1.23
B.6%
B.26
a.a8

L b SR S bw
o L e O

99.083

28.93
8.0a

181.14

B.20
p.o3
2.95
.02
8.e8

3.00

62,468
a.e0
.83
8.08
.61

35.88



OVL-3 Garnet analyses

Grain  6A3-1 bAS-2 Bho-1 6R6-2 BA7-1 GA7-2

Paint 3ic {3ir c r/Epr! r/epi C

fptics  1fy At { Alc b
8i02 74,83 37.43 38.235 37.56 36.86 37.12
AL203 2.83 9.82 12,20 9.78 9.3 11.19
Fed(T} 28.88 17.9¢2 13.42 17,11 17.85 13.97
Hgl B.21 g.20 8.19 B.21 g.21 8.22
Lal 33. 17 34,82 18.87 k.89 4,68 34,52
Nazl g.02 8.82 g.81 2.20 g.00 2.80
Ti02 g.81 8.8 8.32 p.e7 2.89 1.38
¥nl g.24 B.25 g.2e 8.23 8.22 8.3
Cr203 n.d, n.d. n.d. n.d, n.d. n.o.
Sum 97.37 99,72 99.47 39.87 98.48 98.78

Forgula basis = B cations, 12 oxygens

Fe2ll{c} 32.89 19.89 14.85
Felic) 2.00 2.00 8.77

[y

[~ =]

b 18.94 i4.81
7 8.08 B.64

[ ]

Sus{fdj) 108.58 101.71 128.87 182.89 1o@.29 108,24

81 2,93 .77 3.8 2.99 2.95 2.95
Al B.oa B.23 .80 8.0t 2.83 8.05

I 2,93 3.0@ 3.e@ J.e0 3.00 l.00
Al B.e0 a.81 1.13 8.9 8.83 1.08
Fe+l 2.83 .19 8.83 1.89 1.14 B.89
Ti 8.08 B.oa 8.8z e.00 .81 .88
Cr 2.e8 a.00 .82 .28 2.ca a.ee

¥ 2.83 2.88 1.98 2.8 1.98 1.97
Fet? 8.28 .28 8.03 .84 g.28 .24
Hg 8.03 8.82 B.82 .22 8.83 2.63
Ca 2.99 2.%4 .93 2.9 2.98 2,54
fn 8.0z 8.82 B.81 8.82 B.o1 2.82
Na 8.00 .28 a.00 B.02 g.20 p.ae

i 3.83 3.0¢ 3.82 2,99 3.0 3.83
Ad 58.59 a8.99 41.78 34,65 56.69 44,59
Uy g.ee B.e@ 882 B.20 2.80 2.00
Py B.8d 878 @.75 8.83 8.83 .88
H 8.20 B.00 1.49 1.49 8.0 1.43
Sp 8.55 8.5 €.45 2.56 #.58 2.8t
br g.ee 39.66 53.41 42,45 41.99 32.29



431-332 bBarnet analyses

Grain  GAl-1 bAl-2 GA2-1 BA3-1 BA3-2 GA3-3 BA3-4 BAs-1 664-2 GA4-3

Point {3l {3ir /EFL  r/EFL rili r ir c r ir oc
Optics A/t Afc Alc Afc /e f/c e A/t I/c Alc
§i02 37.58 37.58 37.48 31.22 38.28 38.18 37.38 37.28 18.14 38.B4
AL203 14.52 3.82 18.30 8.74 11.38 12,46 15.43 9.29 12.95 {z.7
Fel{(T) 9.75 17.26 16.52 19.8¢ 14.78 14.83 9.34 17.97 13.16 13.38
Hgl 8.46 8.23 g.22 2.18 8.33 §.25 8.35 8.24 8.26 g.22
Cal 36,25 34,86 34.89 34,42 34.98 3.0 3b.44 4.2 15.42 35.36
Ha20 8.8 p.81 B.81 8.22 g.02 g.81 g.28 2.8t g.0e 8.02
Ti02 1.38 g.18 g.22 g.31 2.98 g.18 2.32 g.22 8.27 g.03
¥nl 8.27 8.28 2.24 8.27 2.37 g.26 2.3 8.29 9.58 8.19
Cr203 i, fi.d. fede f.d. n.d. n.d, Mad. n.d. n.d. r.d.

Sus 108.82 128,22 79,68 79.77 108. 66 10@.42 99,59 99.49 108.78 99.88

Forsula bzsis = B cations, 12 oxygens

Fe203(ci 10.83 19,18 18,35 21.12 15.62 15,61 18.38 19.79 14,62 14,78
Felic) 8.e0 8.ae 8.28 8.08 B.64 B.pd 8.e8 B.16 b.oe g.00

Sus(Adj} 181.1@ 1@2.14 181,43 18i.88 102.2 182.18 188.53 181.47 182,14 181.36

81 .58 2.95 2.95 2.%6 2.96 Z 2.96 2 2.%7
& B.1e 2.04 B.83 2.04 8.84 B4 2.1t 8.24 8.85 8.83

4 3.0 3.0 3.88 3.08 3.08 I.08 3.08 3.00 3.08 3.08
Al 1.23 8.87 2.91 8.74 Lgt .18 1.38 8.83 1.13 1.14
Fe+d B.43 1.14 1.e% 1.26 B.92 2.91 8.60 1.18 8.85 8.87
Ti g.08 8.8t 2.01 8.22 2.86 .81 B.@2 8.81 .0z 2.28
Cr 2.08 @.e2 a.ae g.0e a.e0 g.0e B.08 g.ee .08 8.02

Y 1.74 2.81 2.0 2.02 1.98 2.82 1.52 2.83 2.08 2.81
Fe+l .a@ .08 8.a2 2.0 .24 .28 .20 a.81 B.oa .08
Mg .85 8.03 2.83 B.g2 884 .83 B34 8.83 8.83 8.83
{a 2.99 2.94 2.95 .93 2.9 .93 3.82 2.91 2.94 2.94
#n B.e2 8.82 8.82 8.22 a.82 B.82 .82 B.82 8.83 g.21
Na 8.08 .28 B.0@ g.00 b.ed .08 B.2@ 8.90 9.08 B.om

X 3.86 2.99 2.99 2,98 l.82 2.98 3.88 2,57 3.e0 2.99
fd 31.48 Gh.42 o4.88 62.97 45.99 .77 29.63 58.89 2.3 41.12
v 2.60 o.ea B.a8 é.88 g.00 B.o@ B.88 .82 8.a0 .62
Py 1.76 .98 .84 8.7t 1.29 8.5 1.32 2.94 1.a8 8.83
£l 2.20 .08 .22 .00 1.48 .00 g.08 8.35 .20 n.08
8p 8.59 #.62 8.52 #.6! 2.82 8.57 8.67 B.65 1.89 8.42
br bb.23 42,84 44,53 k7 50,58 33.28 68,37 39.17 55.42 33.61



451-372 Barnet
Grain GAd-4
Paint C
Dptics 1/t
§io2 37.38
Al203 15.82
Fel(T) 9.14
Mgl 8.46
{ab 35,78
NaZ0 g.gd
Ti02 1.95
¥n0 8.29
Cra203 n.d.

Sus 1814

Foraula basis =

Fe2i3ic) 18.13
Fallc) 8.2

Sumlfdj) 181.13

gi 2.89
al g.11

) 3.60
al 1.25
Fe+d g.39
Ti 8.1t
br 8.02

¥ 1.9
Fe+2 g.02
Mg g.25
Ca 2.97
Hn g.82
Na g.ed

i 3.8
fAd 29.51
Uy g.28
Py 1.77
il 2.08
Sp 8.43
Gr £9.8Y

analyses
GAS-1

d
f/c

198.44

8 cations,

.54
g.58

181.48

o< ]
" -

[~ =]
ol »a

= S omm e [
el :
o ] =
& t3 6~ ~d =

[~ S~ -]
M - - - o

- - I~ ]
e k3 e N e

Lot
l<d
wn

28.25
B.00
1,74
1.26
B.64

68.18

GA5-2
ir
I/t

37.70
12.48
12.77
g.38
J5.48
g.28
B.67
8.43
n.d.

79.83

12 oxygens

14.19
2.08

181,25

2.9%
2.04

3.00

1.89
8.83
2.04
2.68

157

g.0d
8.83
.97
.83
2.00

.83

41.56
8.08
1.16
a.08
8.95

36.33

BAS-3
or
kic

38.85
13.1
13.82
g.2¢
35,33
8.83
8.3t
g.2%
.4,

1ee.34

14,47
2.6a

181.81

42.82
g.o2
8.77
.20
883

56.58

BA4-2
{EP3
fic

38.48
14.27
11.43
8.31
359,43
g.82
9.48
8.3%
n.d.

181,13

35.56
8.0
1.18
2.28
2.84

61.42

BAb-3
c
kit

38.534
14,67
18.15
8.29
36.12
g.82
g.84
8.22
f.d.

188,43

32.5%
g.08
L
g.58
.48

65.83

Ba7-1
c
1/c

.
16.18
8.83
g.42
361
8.81
g.47
2.28
n.d.

99.41

5.81
B.og

108.39

8.13

3.a8

1.34
8.37
2.83
.00

1.94

2.00
.85
2.9¢9
a.ez2
8.e0

3.86

27.9
2.00
1.58
8.08
B.08

59.86

GA7-2
r

o
-

o
—

e
n
~d

poa -~ I S -~ IR
.- e w

[N -
B

-

ey
=
=
-

~a
wn

11.83
1.86

101,33

2.95
B.83

33.08
2.08
1.62
2.36
8.5%

62.48
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Bkarn D samples

CE traverse

THUBZY (N end)

760EA
7 LR
760EE
7HLRE7=
7LCES
7LUES
TaUELR

FHEORELL 8 end in Contention FPLL)

Yo Threse sections studied for btwo samples,

FI slides were subssguently used by Theodore for

studissy FI slides are thicker than others
anisobtropism may not be acourate

2 Two samples studied: & and b
o6

m Pl

the Contenti

Three sampless stoudied: a,b,o

HEIJHLLE

BEIHLLE

aaIHIL 4

BOIMLES

HEIHLIZA

aa]
LR
T
X
kJ
]
$s]

]

7&HCBZ and 76HCBEC
Fluid inclusion
therefore colors

Sample represents a loose block of sminesralized skarn from



76082 {FI section)

Barnet analyses

Grain  BAl BA2 BA3
Point C e C
Optics  Afc flc flc
{BA1,2,3 = early)
5ipz 36,39 36.34 36,73
1203 3.83 6.21 3,43
FeliT}  21.63 21.38 22,25
Mgl B84 6.87 2.3
Call 14,35 34,52 34,64
Nazl 8.82 2.02 2.82
Ti0z g.1s 2.1 8.83
#nd g.21 g.27 8.16
Cr203 n.d. n.d. n.d,
Sum 98,43 98,92 99.31
Forgula basis = 8 cations, 12 oxygens
Fe2d3{c) 24,83 23,75 24,72
Feli{c) 2.88 .08 .08
Sum{Adj) 181.83 191,29 161,78
8i 2,95 2.9 2.9
Al .83 8.26 2.84
1 3.8 3.08 3.e8
Al 2.51 8,53 .48
Fet3 1.47 1.44 1.58
Ti 8.2t 8.8t .08
r a.e8 B.8e 2.8
¥ 1.99 1.98 1.99
FetZ 2.88 2.9 g.80
Hg 2.08 2.81 8.02
La 2.9% 2.79 3.e8
Mn .81 B.g2 g.01
Na g.e8 B.88 2.e8
i 3.81 3.2 3.m
Ad 72.92 71,48 74.62
Uy g.82 8.82 2.82
Py 2.1 .28 g.12
Al 2.22 .08 8.88
5p g.48 8.51 8.36
Br 26,44 27.63 24.92

BA4-1
r

flc

.73
6.34
21.48
8.84
34.48
2.81
8.23
8.23

N.ed,

99.38

23.86
2.0

181,74

2,08

2.80
2.8t
.97
.82
.08

3.08

)

SR G0 ) R e
- . - - - -

L R, -~ ] o
3 R SR g n

~a

GA4-2
r

&/t

{6Ad = late)

.27
1.37
19.58
8.23
3R
= "

33
g
g.
g
f

B -

Py

[~ & e B

sl

192.47

Lis

2.18
g.e0

182,469

=oea
a "

=
ohoen

3.08

s

= e 53
-
S~

1.9%

.08
8.00
2.9%
g.at
.90

3.81

63.34
g.08
8.12
8.02
e.47

33.88

ki

BAd-3
ir

#fc

€4

~a
R B I = o
- " Po— -
~ R L] e )
~3 O LR 3 )

<

2.8t
8.23
8.25
n.d.

99.58

22,81
g.08

181.84

2.94
@8.86

3.08

8.61
1.36
2.81
o.e8

1.99

.00
8.0l
2.5
8.22
£.82

3.0

&47.33
B.20
B.24
.22
8.36

31,67

GRa-4
aC

Iy

3534
8.86
29,23
2.29
3.87
.08
8.82
a.17
n.d.

92.80

32.47
.00

122.04

2.93
g.21

g.e0
2.8
B.o2
B.e2

2.83

.08
g.81
3.
821
g.o0



74CB2 (F1 section! Barnet anaiyses

grain  BAS-1 RIS 8R3-3
Foint B8 r 2 ig
Optics ¢

{GRS = late)
5102 I5.50 35.18 35.48

AL203  8.08 p.00 2.00
FeB({T)  28.91 29.13 29,92
Mgl 0.84 2.4 2.05
Cal 33,93 33.82 3.7
Na2d 2.00 2.0 2.82
Tif 2.2 2.00 p.81
#n0 0.15 2.1l 2.1l
Cr203  n.d n.d. n.d.
Sus 98.55  98.29 98. 28

Formula basis = 8 cations, {2 oyygens

J2.28

Z 32,36
2 2 a.ee

.3
.B

[~ B ]

Sus{Adi) 181.76 i@1.32 161,22

51 2.95 2,93 2.93
£l 2.00 .08 .88
1 2.95 .93 2,93
Al 6.2 8.8¢ 2.80
Fatd 2.81 2.83 .83
Ti p.oa 2.0@ .00
Cr g.08 .80 .08
¥ 2.8 2.03 2.83
Fe+2 8.a0 8.28 a.0e
fg g.oe 8.00 2.31
Ca 3.82 3.02 3.02
fin B.81 g.at 8.a1
Na g.e8 8.88 g.08
i 3.04 3.04 3.84
fd 99.49 99,58 99.54
Uy g.08 8.28 2.e2
Py 8.16 8.14 8.20
1 8.88 g.pa 8.02
Sp 8.35 8.25 8.28
Br .08 .68 .22

BAS-4
4@

3
g.0e
29,14
2.5
33.83
B.oe
2.2
2.14
fi.d.

98.37

37

2.
8.88

3
131.68

2.%3
.68

2.93

g.0e
2.83
g.00
.08

2.80
g2l
5.82
8.2l
B.88

99.43
a.80
8.2e
5.0
8.37
2.20

BA5-5
ae

Vol
=

" - ")
o O~ 3 O e e
ROA e O~ A3

(2

~3
oG o DO e LN
»

-~}
-

-
~0

n.d,

97.8%

.20
2.83
8.02
.08

e.a@
6.e8
3.0z
.81
.88

99.47
.00
8.12
2.28
8.21
B.2n

BAS-6
g8
iy

J5.58
g.0@
2%.12
g.e:
33.84
g.08
g.08
g.18
I

78, 4@

8.28
2.%2
.08
8.e2

.82

6.ee
B.oe
3.8
8.t
8.0@

3.63

99.61
8,08
8.1b
8.o8
8.23
B.ea

6A3-7
128

35,34
£.08
9.19
2.83
33.78
g.01
g.00
8.9
n.d.

98,63

32.483
8.e8

18i.39

2,94
.20

2.94

.82
283
.00
g.ea

2.83

g.02
.08
3.e2
8.81
g.e8

3.04

99.63
a.00
8.14
g.ae
8.21
g.a8

6AS-8
148

35,23
g.0a
29.44
g.24
33,73
8.t
2.08
g.14
n.d.

78.39

99,452
a.00
B.14
200
8.32
.08

5AS-9
168

35,58
g.28
25.28
8.85
33.82
g.82
8.82
B.12
.4,

98.79

182.83

.53
g.e0

2.0e
2.83
B.e2
.00

a.08
6.a1
3.el
8.81
g.e8

99.48
B.o2
2.24
g.q0
8.28
2.00

BAS-18
188

~

99.46%
0.80
g.02
0.e8
8.27
8.ea



76CB2 (FI section) Garnet

Grain BAS-11

Point 222
Optics Iy
8i02 3.4
A1203 2.82
FaBiT) 29.97
Hall g.e2
Call k373
a2l 8.01
Tib2 g.08
#nd g.14
Crz03 n.d.
Sum 28,37

Farmula basis =

Fe203{c) 32,38
Felb{c) g.08

Sum(fdj) 181.68

81 2.95
Al 2.09

1 2.95
i 8.28
Fetl 2.83
Ti 2.08
Cr 2.00

¥ 2.83
Fe+Z 8.ea
Mg 2.e8
Ca 3.8
Hin 8.81
Na 8.28

H 1.83
Ad 99.59
Uv .28
Py B.ed
f 8.00
Sp 8.32
g 2.0a

BAS-12
228
boundary

38,76
3.43
28,27
g.84
34,53
g.21
2.85
8,15
n.d,

98.25

8 cations,

26,98
g.ed

108,54

1.94

8.8
B.oa
3. 84
a.8!
2.2a

3.86

82.46
8.08
B.14
1.08
8.34

17.84

analyses
BAS-13 BAS-14
248 260
< zoned area/c
3.4 37.18
8,33 B.44
17.28 18.85
3.86 2.83
I5.61 3512
g.a2 2.81
@.87 g.83
a.18 2.15
n.d. n.d.
79.756 99.85
12 ouygens
18.98 20.85
g.e0 B.q2
181.48 181.85
2.9 2.97
g.24 2.83
J.00 J.ea
8.83 8.77
1,13 1.2
.0 g.08
8.62 g.08
1.96 1.98
8.2 g2
8.081 g.e1
3.02 3Bt
2.81 g.o1
a.80 g.08
.04 3.0z
Th. 06 39.58
2.82 8.08
2.23 8.28
g.2 B.o2
2.40 8.4
£3.38 35.48

6A5-15
288

}

£~

oy [

S S ORI LN B3 g S0 O~
" - PR

0. B3 S0 G2 N B Cd R WD

LN o B O O g Ld LY

99.25

17.26
g.02

1e1.17

BA3-14
g

boundary

parj

37.4
9.1
b.5
8.23
35.50
8.82
B.83
8.7a
n.d.

=

e
[=~]

7.29

18.42
B.a0

181.13

BAS-17
320

¢
hY

3h.88
7.28
19.49
8.87
35,88
2.20
8.3
2.19
tad.

98! 94

21,65
2.8

181.18

64.94
2.82
8.28
8.28
8.43

34.35

GAS-18 BRD-19
348 368
zoned arealoy
37.32 36.22
8,88 7,96
17,93 18.44
8.26 B.86
34,34 34,82
g.82 8.81
8.19 8.17
2.34 2.3
n.d. n.d.
99,22 78,81
i9.92 28,51
2.02 2.08
121, 2 180.86
2.98 .93
8.82 8.87
3. 0@ 3.08@
8.81 8.49
1.28 1.25
8.81 2.8
8.2 2.00
2.81 1.95
2.2 g.28
g.at g.41
2.95 J.e2
8.82 2.8z
8.0@ B.o8
2.9% 3.85
39.78 61.76
8.00 2.2
8.24 2.24
g.82 g.02
8.77 p.78
39.29 31.38

BAS-22
448

Jb.28
5.24
22.94%
B.85
34,34
8.01
g.28
B.24
n.d.

98.58

25.49
2.0e

181.43

1.99

g.02
2.81
2,99
8.0z
828

76.80
a.08
8.2¢
g.0d
8.54

22.45



76CE2 (FI section) Barnet analyses

Brain  6AS-2 §A5-22 BR3-23 §A5-24 Ghb-1 Bhb-2
Point 488 388 1494 273 o {3) r {3
Optics ¢ zoned areafo K I/o Alc Afc
{GA4 = early)
5i02 34,92 3514 35. 14 34,79 3b.48 37.14

A1203 2.88 B.o8 B.08 B.p2 B8.48 7.72
FeB(T} 28.78 27.02 28.73 28.83 17.81 19.53
Mgl 2.85 8.024 g.97 g.82 8.13 B.24
Cad 33.41 33.33 33,45 13,58 35.32 35,16
Nall 2.1 8.28 8.2 g.02 g.01 8.82
Ti02 g.e8 g.0¢ 2.81 g.2@ 2.14 g.oe
il 2.16 8.14 B.15 B.13 8.27 B.17
Cr20z n.d. .4, n.d. n.d. n.d. n.d.
Sum 97.26 97.45 97.57 97.33 99.76 99.78

Foraula basis = 8 cations, 12 oxyoens

Fez0dict 731.89 32.22 H.92 32.83 18.98 21,78
Felic) .08 .00 .00 .88 g.68 a.00

Sum{fdj) 189.45 1ae.87 180.76 108,33 181.45 181.95

Bi 2.94 5] 2.95 .93 . 2.96
al B.oa B.0@ .08 B.02 g.10 B.04

1 2.94 2,95 2.95 2.93 3.08 .88
Al 2.28 .08 B.aa 4,88 8.49 .48
Fe+3 2.82 2.84 2.82 2.83 113 1.38
Ti 808 .08 B.o0 .08 2.13 B.aa
Cr a.28 g.ee 8.6e g.0e 8.2 g, 28

¥ 2.82 2.4 .82 .83 1.93 1.98
Fe+2 8.08 8.08 8.e8 8.20 g.e8 .08
Hg .2l .81 2.21 g.08 2.82 8.e8
Ca 3.82 3.00 1.81 1.83 3.8 3.08
Mn B.81 2.8 g.al B8 B.82 8.8t
Na 8.08 2.0a .00 B.0e a.e2 g.o8

i 3.04 h )] 3.83 3.B4 3.83 3.8Z
Ad 39.42 99.51 99.34 99.61 36.98 b4.48
Uy .08 8.20 2.00 3.08 2.28 B.28
Py 8.21 2.16 8.29 .08 .52 B.16
i a.e0 B.oa B.oe B.02 2.08 2.0
Sp 8.38 2.33 8.33 8.32 .61 .38
br .08 B.oa .88 2.pd 41.89 34.94

44



76CB2C

Brain
Foint

5i02
A1203
Fel{T!
Mgl
Cab
Na2h
Tid2
Hnd
Cr203

Sum

K20

(FI section} Garnet analyses

BAl-1 GAl-2 BAi-3 BA1-4 BRi-3 GAl-6 BAl-7 GA1-8 6A1-9 Gal-1@
g 208 408 H0@ aee 122a 1202 1484 16@8 18ae
Traverse perpendicular to growth zones
across a large, late crystal

3673 3572 33,63 35,93 36.68 35.58 35.46 E2 35.32 3517
3.73 g.58 1.92 4.17 6,21 8.39 8.52 8.87 B.13 2.02
22.42 27,93 23.98 23.23 2t.00 27.94 28,13 28.24 28,11 28.24
8.19 .29 8.22 2.20 8.22 8.27 8.26 8.25 a.22 8.26
3391 32.91 3349 334 13.97 32.98 32.82 .97 3318 32.92
8.8z a.0e 2.a1 8.a2 2.82 p.oa 2.81 8.82 2.e1 2.8l
2.8z .8z a.on g.o0 8.12 g.o0 2.¢0 .00 .08 B.0e
8.24 g.18 .14 B.15 2.22 213 8.13 8 14 8.12 2.17
a.0e g8.0@ g.08 a.0e 2.oa 8.00 2.a2 8.8t @.e8 .a¢

98.40 97.13 97.33 97.11 98,42 97.21 97.33 94.88 77.41 76.7%

8.94 8.8z a.ee B.80 8.e8 p.ai 8.83 2.00 g.e2 a.00

Formula basis = B cations, 12 oxygens

Fe2d3ic)

Felic)

24.18 38.59 28.77 23,81 23.33 3

1.84 31,28 31,34 3123 Ny
8.33 2.08 a.ne B.o2 2.08 2.2

1
@ B.e@ B.ae 2.00 8.ae

Sumthdj) 10@.87 188.21 102.20 99,69 188.73 108,31 10@.42 1@e.at 108.13 99.92

x=
Tt s

&l
Fetl
Ti

Cr

Fe+?
Ha

o
Hn

d

Ad
Uy
Py
Al
Sp
br

2.9% 3.8 2.97 2.98 2.98 2.99 2.98 2.97 2.98 2.97
2.8l .08 8.03 g.a2 a.82 2.0l p.az2 8.01 8.21 g.0a
3.08 3. 08 3.e0 3.00 3.0@ 3.08 3.68 2,98 2,99 2.98
B.54 #.06 816 8.39 8.57 g.23 2.83 .0e a.82 .00
1.48 1.93 1.8¢ 1.6l 1.42 1.96 1.97 1.99 1.98 2.00
.00 a8.08 g.22 B.28 2.81 .08 a.22 .62 B.en g.o0
2.00 8.80 2.02 8.0@ a.a8 2.08 8.a2 8.80 8.0d 2.00
2.0 1.99 1.97 1.99 2.00 1.99 2,88 1.99 1.98 2,80
2.82 .08 g.en g.o0 .08 2.02 2.8 8.00 2.on e.oe
2.8z B.04 8.83 B.e2 2.87 2.23 2.23 2.83 8.23 8.23
2.97 2.9 2,99 2.97 2.95 2.%6 2.93 2.98 2.99 2.98
8.82 B.8t B.21 .81 2.8i a8l a.e1 .81 2.8t g.a1
a.e2 p.2@ g.e8 2.0e 2.02 p.od g.o@ 2.0d a.e0 B.o@
2.99 S8t 3.e3 3.81 3.o8 J.al 3.0 .83 3.0 .23
73,67 96.74 89.85 88.17 71.€3 94,81 78,33 98.68 98.464 98,82
8.00 2.00 8.88 o.00 a.00 B.o@ 8.02 8.23 8.00 g.o@
8.77 1.2t 8.91 .82 8.89 1.13 1.8 1.84 8.92 1.08
8.75 .ep B.ea g.o2 2.0 .08 8.00 2,08 b.e8 8.00
8.53 8.24 2.33 8.35 8.45 B3 8.31 8.33 2.29 .40
28.27 1.81 8.91 18.65 27.68 8.55 2.28 .0e 8.13 g.08
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76CB4  Garnet analyses

Grain  BAl-1 Bat-2 BAL-3 GAl-4 BAL-3 GAl-b BAL-7 BAl-B BAl-9 BAl-18

Point  r/CR 17/CR IB/CR 59/CR TR/ r

Dptics ¥ ¥ ¥ Rig &/ flg Alg Alg 4 ¥
5i02 41,15 38.88 39.81 38.35 37.86 38.1% 37.83 37.1% 37.04 35.12
A1203 4,88 .54 6.32 13,87 18,568 11,58 16.59 8.38 18.93 7.89
FelIT) 2.84 181 18.41 8.18 14.89 8.17 .97 18.39 18,43 13,50
Hgl 8.%4 513 4.48 1.42 g.24 B.24 8.44 8.22 8.26 2.97
£al 25,70 29,83 33.38 34,83 38,24 4.3 36,25 34,89 38,77 34.84
Na20 8.25 2.0t 8.8t B.83 g.81 g.o8 g.82 2.8 2.4 g.08
Ti02 12.94 17.83 3.78 2,89 2.84 1.34 g.79 .87 1,86 4,86
Hnb 2.11 8.83 2.8 8.13 8.37 8.58 g.28 8.19 8.48 g.12
Crag3 g.51 1,19 1.86 8.93 1.4 5.508 8.55 f.d. a.d. n.d,
Sum 76.85 181,25 99.53 98.97 108.17 99.87 99.74 99,31 95.18 76.58

# Points in between and around a broken chroaite grainj many have high Ti as well as Or and are non-stoichioaetricy
may represent diffusion of Cr and Ti inte garret from included chromite and Fe-Ti oxide grains or aixture of
tine-grained phases
Breen rolor in garnet is loralized around chromite,

Formula basis = 8 cations, (2 oxygens

Fe203ic) 11.57 8.66 15.89 5,88 7.74 28,43 11.81 15.00
Fall{c) g.02 .31 1.31 1.98 8.88 8.08 a.00 a.0e
Sum{Adi} 1ee.71 99.83 181,48 180,56 1@a.51 181.35 94,28 98. 00
51 3.09 2.99 2.98 3.81 2.91 2.57 3.0 2.88
Al .08 8.8t 2.82 .08 2.89 8.83 8.e0 8.12

1 LB 3.00 3.0 3.81 3.00 1.0@ 3.04 1.08
Al .58 1.28 8.97 1.87 1.42 B.73 1.8 B. 64
Fe43 8.68 8.51 8.8% .41 B.45 1.23 8.73 B.92
Ti B.22 .12 8.85 B.o8 B.25 @00 8.27 B.25
Cr 8,12 8.04 2.8 8.35 8.83 2.00 8.88 8.e@

¥ 1,58 1.89 1.97 1.91 1.93 1.98 1,83 1.81
Fe+l 2.82 g.e2 8.29 8.13 8.08 .98 g.o@ .00
Hg 8.51 8.17 8.83 8.83 8.85 8.82 a.82 B.12
La 2.7% 2.9t 2.88 2.98 2,99 2.98 3.85 1.0
Mn g.e8 8.2 g.az .83 2.0t 8.91 2.83 8.01
Na 8.e0 2.02 g.ea 8.08 e.pp . .20 g.a2 8.9

X 33 KO 3.83 3.89 3.85 3.82 i 3.19
Ad 36.32 26,87 44,92 28,73 22,21 68.92 37.18 47.43
Uy b.14 3.8 3.25 17.68 .66 a.8@ 8.a8 8.o0
Ry 18.28 3,66 8.94 .98 147 8.79 1.8 4.86
Al g.ed 2,69 2.89 4,42 B.28 a.ea B.o@ g.oa
Sp @.14 8.29 2.83 1,13 B.43 8.43 8.95 B.29
br 39.13 64,28 .17 55.86 74.84 37.87 68.7% 48.20
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85JHI4R Barnet analyses

Grain  BGAL-1 Gat-2 BAZ-1 GAz-2

Foint r/CL C

Bpties ¢ #/c ¥
8i0z 34,69 34,66 39.83 35,84
41203 g.11 g.18 2.16 g.0@
Fedim 27.49 27.92 25,47 28.18
Mgl 2.86 8.2z 2.81 a.83
Lal 34,44 34,67 34,87 34,01
Nazll g.00 2.28 2.02 2.82
1102 g.28 b.2a g.08 g.0a
Mng g.11 8.12 8.e9 8.1
Cr203 fi.d. f.d. Rad. n.d.
Sue 34,92 97.49 37.83 97.31
K20 g.02 2.80 e.a0 8.08
F 8.13 2.07 2.86 B.85
i g.00 8.8 8.08 8.8
503 8.83 2.00 8.02 2.08

Foraula basis = 8 cations, 12 oxygens

Fe2l3ic} 30.54 31,82 28.52 3
Felic) .00 .82 8.ed g.

Sum(Adi) 99.%7 188,59 18@.7¢ 108,43

2.52 2.9 2.91 2.95

2.81 8.81 2.09 8.2

I 2.93 2.92 J.ee 2.95
Al g.28 7.88 .12 8.00
Fet3 1.94 1.9 1.78 1.98
Ti B.0@ é.08 .28 g.0e
or 8.a8 .00 8.08 8.00
Y 1.94 1.3 1,98 1.98
Fatl .00 @.a0 8.an a.e0
Hg .81 g.00 .00 2.8
La EAR S 3,12 3.18 3.06
Hn 8.81 .01 e.a8i 3.81
Na a.08 8.a0 2.00 2.0d
LS 3.13 313 3.8 3.88
fid F3.41 95,88 87.38 91.72
v B.00 B.o8 .82 8.20
Py 8,23 .83 8.84 8.2t
a1 B.ae .68 .08 8.00
Sp 8.26 8.2 2.21 8.26

&r 4.88 3,36 12,46 1.81



BaJH14Y Garnet
Brain BAi-1
Point ol
Optics <

5i02 36.92
Al203 13.94
Fel(T} 11.44
MgD g.13
Cal 34,83
Nazl 8.61
Til2 g.34
¥rl g.24
Cr2os n.d.
Sum 99.47
K20 g.00
F B.63
tl 2.8l
803 .80

Farmula basis =

FeZl3ic) 12.71
Fellic) g.00

Sumifdi} 108.74

5i 2.88
a1 8.12

1 3.0
Al 1.12
Fa+3 8.75
Ti 8.82
ir g.e¢

¥ 1.89
Fe+Z B.22
Mg g.82
a 3.88
Hn 2.82
Na 2.2

i KR
ad 34.55
Uy g.o8
Py 8.57
&l 2.88
Sp 8.32
Br 62.36

analyses

aft-2

r

6A2-1

L

&/t

37.40
£1.78
13.39
2.89
36.51
8,08
B.66
2.23
.,

168.86

B.a0
.34
B.08
g.al

8 cations,

14,88
.08

181,535

.37
.20
8.35
@.20

B30

33.78

37.16
14,58
9.78
2.23
7.8
]
.88
.25
n.d.

186.04

.00
8.62
.08
8.82

12 oxygens

7

18,87
i.08

181,13

g.e8
8.4
3.08
.82
a.02

.18
&.2a
8.87
.00
8.54

67.49

BA2-2

r

by
£

3.5
18.95
14.18
2.89
36.59
g.o8
8.7
g.13
n.d.

99.95

g.20
8.61
3.7
8,21
8.80

3.89

£h.14
g.8e
8.35
2.08
833
33,18

86



B3JH143 Garnet analyses

brain
Faint
Optics

8ig2
A1203
Fel(T}
Hg0
Cal
Nazl
Tig2
Mn0
{r203

Suk

K20
F
£l
503

GA1-1
ri/g
{

36,27
3.92
22.82
g.00
14,85
g.e2
.28
8.29
f.d.

57.15

8.04
8.g80
.8e
g.00

Foraula basis =

Fe2l3ic)

Fellc)

Sum{fdj)

al
Fet3
Ti
Cr

Fet2
fg
Ca
Mn
Na

Ad
liv
Py
Al
Sp

23,33
2.208

99.45

.l
.00

3.0

.38
£

79.15
.28
.00
.08
8.21

20,54

5al-2

ir

36.22
4,79
20.82
8.0
34.6h
g.28
g.81
8.12
n.d.

96.62

8.85
.28
.82
B.02

B8 cations,

23.13
a.08
98.93

3.pe
.08

3.00

8.47
1.44
B.0@
.60

{9t

g.2a
B.0a
3.08
8.t
g.en

3.89

72,18
.00
@.0¢
2.08
8.28

27.34

GAL-3
at
altc

17.28
8.78
17.41
2.0
I5.81
.80
8.00
8.14
n.d.

98.76

.85
8.80
8.18
8.83

12 pivgens

19.56
é.08

1ed.71

2.81
t.18
.20
.00

e
-

-3
-3

a.8e
8.00
3.00
2.01
B.od

b
-]
fovy

38.77
.00
.28
8.08
8.36

40.87

Gal-4
€

o

3577
1,23
26.97
p.es
33.54
p.oe
8.80
8.29
n.d.

97.64

g.ed
8.04
.02
.00

29.98
0.e0

100,63

93.81
8.00
8.33
8.08
.21
3. 64

&
r

AZ-1

alc

i~ 1
= o 5
My e R 4
[ I R e R

34,54
g.28
g.08
8.12
n.d.

77.43

8.e0
2.e2
.08
B.25

3

=3 ra
N .

-y <A
- -0

99.67

2.97
8.8

1.96

2.08
8.e2
3.83
8.e1
b.od

3. 84

£8.39
8.00
3.88
a.e0
.28
31.85

87

G
r

Az-2

I/c

3541
2.52
26,42
B.12
33.82
2.82
2.t
2.18
n.d.

36,48

S o MM
- - -

) S o
LS~ T

29.57
.68

99.35

l.0@
B.oe

3.e0

2,85
1.88
.00
f.e8

g.ee
B.22
3.85
8.81
8.00

3.87

4.8t
g.ee
8.50
.08
8.24
3.28

BA3-1
rig
{

36.75
3.48
28.37
g.81
13,97
g.a0
2.80
2,12
n.d.

9.79

8.8t
8.82
.08
.85

22.32
8.28

98.93

3.04
.20

3.84

8.53
1.39
8.a0
8.00

1.92

8.22
g.e0
3.8
8.81
g.e8

3.04

69.99
8.00
2.84
B.43
8.28

29.83

BA3-2
ir

Eaod

ma
o O e LN O
- e w W .
Ll A B I o |
Cd e B3 R OO

o

2.0
]
2.10
n.d.

97.96

8.85
¢.28
2.08
.85

26.13
8. 08

168,57

2.98
.82

3.n8

8.37
1.62
8.08
B.08

.08
g.6a
3.0
e.a!
.00

3.82

88.463
.88
.84
8.02

23

19.88

Afc

6A3-3
oc

34.98
7.36
17.58
2.82
35.84
g.00
g.21
8.13
n.d.

97.84

8.83
.00
.82
.08

19.44
8.8

78.98

39.97
2.8
.08
a.00
2.38

39.63

]
c

#3-4

35.83
1.09
25.54
2.9
33,64
g.28
g.81
g.12
n.d.

96,38

.81
B.28
.84
8.22

3.3

B.11
1.88
B.og
.00

1.94

.00
g.01
3. 04
8.8!
.00

3.04

98.63
.08
8.38
B.08
2.24
8.75



Bharn F samples
BEIHL48

85IH149



B5JH148 Garnet analyses

Brain
Paint

BAL-1

Optics zoned/c

5i02
#1203
Fab(T}
Hal
Cal
Naz20
Ti02
Hnd
Cr203

Sus

K20

e 3 o B}

1
03

34,97
8.39
18.52
2.84
35.77
g.20
8.8
2.2t
n.d.

99.96

2.08
g.07
2.08
a.a0

Formula basis =

Fezli(c}

Felic)

28,38
a.0a

Bum(Adj) 102.82

Al
Fe+l

1l
Cr

Fe+2
Mg
Ca
Hn
Na

fd
Ly

Al
Sp

2.71
1.23
8.28
8.00

é.00
a.ee
3.04
8.0
é.ee

3.86

68,54
a.00
2.1
p.0e
8.46

38.B4

BAL-2
ir
B/t

36,24
3.77
21.79
8.8b
35.22
a.80
B.84
g.14
n.d.

99,28

- om R
P el i,
sy e
B S —d e

B cations,

24,21
B.02

181.78

BAL-3
r
Al

36,36
3.84
21.73
8.84
35.38
2.8
2.16
8.12
.4,

79.864

B.oo
8.93
.21
g.00

12 oxygens

24,14
8.8

182.27

72.00
2.%8
B.16
B.20
8.27

21,57

BAZ-1
T
i/t
35.79
1.34
27,085
8.1
35.14
p.oe
8.83
8.1
fi.d,

78.56

2.00
2.81
2.00
a.e2

38.85
2.00

181.56

2.%%
8.84

.89
1.87
2.082
2.00

1.9

8.00
2.81
1.82
8.8l
.62

92,45
B.08
B.45
B.pa
8.23
b.b7

r

8.9
g.18
8.08
0.e8

8.37
1,38
a.e8
g.0n

1.94

.00
g.0i
3.84
a.pt
2.e8

3.8h

77.6%
a.ae
2.28
a.ge
8.29

21.81

89

36,52
5,43
20.77

o

2O o R oan
- e e e .

Ll e s 853 L CR
o« S LR D B B

99.41

b.o@
8.1
2.81
8.04

23.08
2.80

8.54
1.39
8.8l
2.00

1.93

2.02
o.20
3.04
B.o1
a.08

3.85

48.89
.08
B.16
.00
8.31

38.63

36.92
5.58
21.6%
8.85
35.83
8.88
8.31
2.14
n.d.

99.74

.00
2.08
a.08
8.04

24.10
0.80

182.15

8.50
1.46
8.82
8.eo

1.7

.20
2.01
3.01
2.81
8.0

3.83

72.38
3.00
.22
a.00
B.32

26.98

BAd

A/t

36.62
b.48
21.85
B.8s
35
g.08
g.19
g.14
n.d.

79.78

8.%0
B.28
g.00
.02

23.48
B.od

ie2. 11

89.467
B.od
8.24
a.82
2.31

29.78

6AS-1

36,43
3.7h
24,79
g.81
35,32
g.00
g.og
g.12
n.d.

99.51

8.21
8.83
2.08
.20

]

=
E
e
= -

181.93

2.93
a.97

3.08

B.48
1.47
.20
B.o@

1,93

.00
.28
3.04
B.21
8.00

A

wn
1
3

™

).

35.87
3.41
2.9
8.84

35,15

98,63

8.8
2.87

2.8z

4.4
B.oe

181.89

2.9
2.09

3.08

8.43
1.49
8,81
B.ae

1,93

2.0
8.00
3.06
801
a.08

3.0

73.3%
B.00
B.14
8.00
B.27

24.18



B5JH14B Barnet analyses

Brain
Paint
Dptics

8i02
ALZ03
Fel(T)
Hgd
Call
Na2l
Ti02
Hnd
Cr203

Sua

K20
F
1

503

BAd-1
c/CC
Afc

36,81
8.56
18.45
g.86
35.85
g.81
2.21
B.ib
n.d.

18@. 11

a.ee
8.87
8.82
8.a3

BA6-2
oc
1/t

3571
1.69
26,54
8.16
34.48
8.81
8.85
8.14
fad.

96.78

.20
8.82
2.00
B.oe

Formula basis = § cations,

Fe2ldic)

Feli{c)

28,58
g.a0

Sum{fdj) 182.16

51
Al

Al
Fe+3
Ti
Cr

Fe+2
Mg
Ca
Hn
Na

ad
Uv

al
Sp
Br

2.9
8.89

8.1
.08
8.23
8.00
2.33

39,38

29.49
.00

191,73

2.94
B.24

98.22
8.28
8.43
g.oe
8.32
8.81

BR&-3
r
fic

36.34
3.96
22.19
2.83
3511
g.81
8.1
2.8
n.d.

9%.41
g.081
2.8
g.81
8.20

12 oxygens

-
-

LA M) &0 o B O
= . = -
Rl adh: =]

-

e SR S

~a

ga7-1
c
It

35.88
8.38
28.88
8.22
34,32
2.08
B.84
2.18
r.d,

9%.84

B.oe
B.89
.28
B.22

3t
g.o2

BA7-2
r
&lc

~a €
~3 = Cn
P
nY Ov e .0
R = S B S )

=3
-

38,47
g.a0
2.2
g.12
n.d.

99.57

4.28
a.12
2.e8
.00

I8.69
g.0e

182,64

2" gé
B.26

j.e8

8.85
1.89
2.00
a.e0

1.94

2.8
8.81
3.04
B.0i
B.0e

3.86

3.4
g.o0
2.34
.28
8.23
6,08

90

GAB-1
C
e

36.89
6.8
21.92
2.8
3513
B.28
8.83
8.13
n.d.

99.886

8.28
B.1@
8.08
8.4l

23,594
.58

182.27

2.%3
8.85

71.38
8.e0
8.24
.88
B.34

28.83

BAB-2
r
Ric

37.85
S
22.82
8.85
35.02
8.8:
£.48
B.13
f.d.

188.25

.28
8.82
2.e8
a.08

25,35
B.e0

182.78

2.77
#.83

73.96
.00
2.28
2.62
a.2%9

23.35

BAT-1
c
dic

36.73
b.bb
28,84
8.83
35,47
.20
8.83
g.19
n.d.

9%.99

8.02
.04
g.e@
.85

23.18
8,88

182.34

2.3
8.87

3.0

B.ee

B.2e
B.oe
3.83
e.81
g.00

3.85

58.6h
2.28
8.12
g.02
2.42
38.88

GA9-2
/AN
l/c

35,38
8.17
28.28
B.24
34.38
2.a8
B.o@
g.it
n.d.

98.48

8.0z
.04
.08
o.08

31.42
Biao

191,62

3
8.8z
2.9

800
1.9
.02
a.92

1.96

a.02
B.20
3.06
g.81
a.00

97.18
g.0a
.14
.82
8.26
2.42



B3IH149

Grain
Foint
Dptics

5i02
#1203
Fel{T)
Hgl
Cal
NaZD
Tigz
L
Lr202

Sum

K20
F
L1
503

Barnset analyses

BAL-1 BAL-2
c ir
ffc zoned

36.52 35,61

h.bé 2.84
.11 24,88
2.85 g.81
35.58 35.25
8.00 B.28
g.12 2.0@
8.28 8.13
n.d. g,

99.44 98.72

2.0@ 8.0¢
8.28 8.e8
a.e0 8.0@
8.0e 8.82

Formula basis = 8 cations,

Fezllic)

Fellci

22.34 27.64
@.20 @.20

Sum{Adj) 181.67 181.48

5i
Al

Al
Fet+l
Ti
Cr

Fe+Z
fg
La
Hn
Na

ad
1
Py
al
Sp
Br

2.93 2.97
8.e7 e.88
3.00 I.0¢
8.35 B.17
133 1.78
B.81 8.0e
8.00 B.od
1.1 1.98
8.3 .00
8.8t .02
1.07 .89
B.21 8.8l
.80 g.02
3.89 318
6h. 44 83.82
.28 B.od
2.28 2.04
g.80 8.o@
.45 8.58
12,92 15.83

o
~d 5 P
- - -

2 6 LN R O~ G A

na

o~
o R s
- - -

1 S A3 Gl B ST e

-
Ced G SR -0
3L S oLn

Lol SR T SR
- - - =

bA2-1

Afy

3527
4,08

PATN
.82

35,51

]
g.00
8.989
n.d,

98.31

g.008
8.09
¢. 08
a.a8

23.73
.00

198.99

b~ ]
- -
)
R -]

I.08

8.28
1.40@
.00
8.208

2.08
g.o0
3.
g.el
2. 00

78.08
a.00
2.88
.00
@.z8

21,64

GA2-2
ac

Iy
3

28,

TR e~ R
Y R O e

= 0D S e
DR

34,57
g.08
g.e0
8.13
n.d.

§7.31

.00
B.14
@.00
2.85

335
é.00

100.44

2.88
8.82

2. B?

.08
1.98
.00
2.08

o
-

3
fvs)

B.20
g.ee
3.1
2.81
.08

76,73
2.00
g.ed
.08
8.30
2.86

91

25,87
2.00
B.oe
g.87
n.d.

97.98

8.00
.12
.62
B.00

27.81
8.29

128. 68

2.51
8.8%

8.13
173
B.o@
8.00

1.88

8.2a
.81
111
.00
a.00

84.92
.08
8.20
g.02
B.16

14.72

GA2-4
ar

f/c

36.28
3.70
21,89
8.03
35,58
B.62
8.23
8.86

N.d.

78.9%

8.e8
8.87
@.28
8.8

23.43
@.02

181.33

2.93
.87

3.80

e.47
1.42
8.81
g.e8

1.91

8.00
g8.00
3.08
.01
8.0e

3.99

5A3-1

Al

36,64

6.4

19.77

8.8i

36,85

g.08
.88
g.18
n.d,

99.67

g.00
B.ee
8.0t
o.08

=22

1.
1
s

181.86

2.93
'I 87

1.9

8,00
8.08
3.88
g.0!
8.9@

3.8

63.87

.02
g.24
2.00
.48

34.49

78.47

8.08
g.ie
g.02
.08

25.71
8.%2

181.24

2.93
897

3.08

8.32
1.38
.08
8.08

1.98

a.e8
8.0
3.89
g.81
¢.80

3.18

98.74

2.08
2.03
.00
8.81

24.80
8.00

181.24

2.4
.84

.42
1,52
B.2@
a.e8

1.93

a.8e
.08
3.86
2.8!
.08

187

75.60
B.ca
B
.00
2.23

24,71



B3JH149 GBarnet analyses

Brain GA4
Point r
Optics  A/c
5i02 36,23
AL 203 4,89
FeliT) .19
Mgl g.et
Cal 35,31
Na20 g.00
Tigz 8.6
¥nb 8.8¢%
Crz03 n.d.
Sun 98.78
K20 g.6@
F g.0¢
£l 8.8t
503 8.6

Formula basis = 8 cations, 12 oxygens

Fe203{c) 24.45
Fel{c) g.00

Sum(fdi) B1.24

5i 2.94
Al 2.6
1 3.88
Al .
fa+3 .31
Ti .
Cr 0.88
Y 1.92
Fe+? 0.02
Mg 2.02
Ca 3.07
Mn g.81
Na g.28
X 3.68
ad 74.52
iy g.02
Py g.24
&l g.00
Sp g.2e

Br 25.24



Skarn G samples

BEIHLIA

93



BAdHI3L Barnel analyses

Brain  BAI-1 BA1-2 6A2
Foint C r
Optics { ffc »

5ip2 18.88 37.42 .76
A1203 15,60 13,69 14,52
Fel(T)  18.18 12,83 18.49

Mgl g.e2 g.8i 2.8
Cal 32.75 3313 34.19
Na20 g.08 g.eo g.ee
Tigz g.e8 8.87 B.36
Mnl 3.8 3.88 2.49
Cr203 .. n.d, f.d.

Sum 180,44 99,43 99.98

K20 a.28 8.0@ a.80
F 2.15 8.26 2.e3
L1 6.08 p.og B8l
502 g.28 2.1 2.00

Foraula hasis = B cations, 12 oxygens

Fe203{c} 11.22 13.37 11.88
Felic) .22 .00 8.0

Sum(Adj} 101.54 108.77 1al.17

5i 2,95 2.94 2.94
Al 8.05 2.0t 2.86

1 3.00 3.00 3.00
Al 1.37 1.2 1.27
Fe+3 2.45 2.79 2.79
Ti 0.00 0.00 2.02
Cr 2.00 8.0 0.0

y 2.83 2,08 1.99
Fat? 2.68 2.80 2.8
Mg 2.00 2.0¢ 0.01
Ca 2,72 2.79 2,84
#n 2.25 2.2 2.1b
N 2.0 2.00 2.0

X 2.97 3.00 3.01
Ad 12,39 3909 3449
Uy 8.00 2.8 2.00
Py 2.08 2.04 2.23
Al 0.60 2.0 2.80
Sp 8.27 577 5. 44

&r 1.27 .89 39.85



Adcditional samples

EMG 2400 A&

BHG 1998

—r

214215

14

95

cdrill core sample ferom
Battle Mountain Bold
Company’'s Burprise
Deposit at Copper Basin

drill core sample +from
Fattle Mountain Gold
Company ‘s Fortituds
Deposit &bt Copper Canvon



BHG 24808 214-215

grain gAl-1{
firea C
Dptics  Ify

5102 I5.40

A1203 2.25
FeQ(T) 27.87
Mgl 8.39
fal 32.75
Ha2l 2.8t
Ti02 2.02
Hal 2.33
Crzd3 .4
Sum 95,28
Inl 2.82

+ Traverse across centers of

Garnet analyses

Gat-2
r

Il"}i

34.78
.86
28.59
2.37
33.84
g.61
.85
8.27
g.e0

97.89

g.28

GAL-3
ok
Ily

33.32
8.23
29.11
8.34
33.83
.81
a.ee
B.19
8.2

38.85

ﬁ‘eS

succesive .81 sn wide growth zones fros outer core towards rim

Farauta basis = 8 cations, 12 csygens

Fe203(c) 3R.96
Fall{c) 8.0

Sum{Adj) 98.29

3 2.87
Al 8.83

I 2.89
Al g.e2
Fetl 2.88
Ti 8.68
fr g.0e

{ 2.88
Fe+? g.08
fg 8.85
Ca 3.8
#n 8.04
Na 8.68

H 3.1
ad 97.13
tiv g.08
Py 1.42
al g.08
Sp 1.25
ar g.08

31,76
.00

188.26

2.92

B.81

2.93

8.00
2.8
B.o@
B.od

2.82

.08
8.85
2,98
.82
B.ee

3.85

97.87
.08
1.51
o.ed
8.63
8.8

32,34
g.e8

181.29

2,95

o.0e

2.93

2.00
2.8
.09
8.08

2.83

2.0e
8.84
2.95
a.81
é.ea

AN

98.17
a.83
1.37
2.00
8.43
d.28

6A1-4
r
l/pale y

35.48
.02
28.98
2.29
33.82
2.00
g.e2
8.20
2.82

97.93

2.12

98.31
B.86
.17
.00
2.46
8.00

GAL-3
r
Iy

35,78
2.81
28.46
8.31
3512
2.08
8.00
2.2
g.81

98.88

2.43

31.84
a.8e

12,84

2.23
1.98
B.28
8.00

2.8t

98.12
2.83
L.26
2.ea
8.49
2.18

96

BA1-6&
r+
B/t

.
-3
~0

b
==

[

4
-~ = -~ R R = N R o R
o * ®m = o«
=

B L4 N

[ B - ]
[ AV -~ I - -

97.55

B.ge

25.08
.08

1ee. 85

2.87

8.3

3.0e

BaL-7
r#
Iy

34.98
8.8
28.79
8.38
32,75
.21
g.ee
8.24
.20

97.17

31,99
8.e0

188.37

2.94
2.2

2.96

.08
2.83
#.e8
.08

2.83

.08
.84
2.9
8.82
8.ea

3.0t

98.23
2.04
1.22
a.98

.55

[

6A1-B
r+
Iy

34,68
2.08
29.18
8.35
33.38
8.8!
2.81
821
.82

97. 64

2.22

32,40
.00

120.88

.08
2,84
B.0@
8.2e

g8.ee
2.84
.9
8.81
2.ee

98.12
2.e0
1.49
2.0a
8.48
g.ed

GA2-1
r
A/t

31.59
.72
19.4%
2.34
35,18
8.82
£.69
8.28
.68

128.71

21,65
2.ed

182.87

2.56
8.84

3.e8

2.68
1.28
8.21
8.08

a.ee
8.04
2.97
a.02
.00

83.82
2.9
1.33
2.00
8.42

38,24

BAZ-2
Ar
Al

39.28
15.84
9.52
8.27
35,92
.20
.89
8.34
2.00

i@i.18

B.8s

18.46
2.1

182.22

2.98
8.a2

3.6

.4
.60
8.81
8.08

2.81

2.81
8.23
2.93
8.02
.02

2.9%

29.91
2.8
1.82
8.23
8.73

48,12



BME 24B0A 214-215 Garnet analyses

brain
firea
Qptics

5102
f1203
Feli{T}
Mgl
Cab
Nazi
1102
Mnl
Cr203

Sum

Ind

BAZ-3 GhZ-4 BAZ-5
ir oc
fic iy Iy
Traverse fros rim ta core
18.9% 36.49 36.82
12.89 g.oe 2.081
12.21 28,68 28,90
g.2% B.43 g.41
35.83 33.63 33.47
g.a1 B.al 2.00
2.84 g.08 2.81
2.28 B.22 8.2t
g.82 g.08 8.0z
181.34 99.45 99.98
a.00 g.02 8.83

Foraula basis =

Fe2l3ic!

Felic)

12.87
8.62

Sum(Adj) 182.63

81
Al

Al
Fetd
Ti
Cr

Fe+2
fg
Ca
Mn
Na

Ad
v

Al
5p
Br

3.0
8.08

3.00

116
8.74
.85
a.08

1.9

8.04
2.e3
2.95
2.82
2.08

3.0

L]

O G e e O
Pucl e

Cnd T~ d e SR LT
e s LRI SROOD

w

8 cations, 12 oxygens

31.34
@.0d

182,64

3.00
g.e2

I.e0

B.oa
1.97
8.00
2.e0

1.97

a.08
.83
2.96
8.0z
2.00

3.83

97.73
g.ed
1.73
8.02
8.51
8.08

31.93
2.16

103.89

97.33
0.05
1,45
.36
.60
e.02

“

182.97

2.9%
8.00

2.96

@. 08
2.0t
.08
8.98

2.82

8.00
B.04
2.98
2.82
8.ea

3.82

98, 8@
.28
1.24
B. 8@
8.75
.00

6R2-7

Iy

[

L
-
5 8 P LN O B G

(2]
ssaawams&n
“«  ox . .

-

- S8 S N o R e D

- o
e

97.94

a.a9

31.83
.02

B1.12

2.98

B.og
2.00
B.oo
2.81

8.00
a.04
2.98
8.81
8.08

ol
=

-
L)

97.8¢
8.29
1.46
8.28
2.44
2.80

97

GA2-8
L

Iy

34.99
g.ea
28.87
8.3a
33.8h
.08
b.oe
8.35
.00

3z.97
8.00

188.77

2.94
g.00

2.54

.02
2.83
B.o@
.28

8.0a
3.04
2.97
.82
8.0

I.04

97.98
B.o@
1,21
8.0a
.82
2.0@

GA3-1
r/EA4
Alc

37.62
12.99
12,39
8.29
35.76
g.00
.48
8.31
a.08

99.84

.81

13.77
a.2@

101,22

2.93
8.97

40.04
8.00
1.12
@.0@
8.48

98.17

6A3-2

114

36.84
18.06
15,75
.31
35.47
.01
.10
.32
o.80

99.86

8.12

i7.58
8.00

181,61

2,98
6.0

3.08

.84
1.04
8.07
2.08

1.94

8.2
B.24
3.00
8.82
g.00

3.94

5163
B.80
1.21
8.00
2.71

46,45

BA3-3

Alc

36,36
9.24
17,38
8.26
34,68
a.08
B.54
8.23
8.2

79.03

a.at

19.22
¢.80

108,95

37.29
B.06
1.83
2.08
8.32

41,18

BA3-4
alt b

35.14
0.02
28.87
#.18
3.3
8.08
.00
8.19
8.00

§7.91

b
ag ory
- -
-~ 3]

-~d

181,11

2.94
8.00

- o ol
- " - -

- N s R
= M R

.
-
o d
3

8.28
8.85
2,98
B.01
g.00

3.85

98.23
B.0e
1.54
2.00
B.44
n.o@



BME 248K 214-213

Brain GA3-3

frea 8
Dptics Iy
8i02 4.9
pL203 g.83
Fel{T) 29.82
Mgl 2.48
Cal 3343
Na2l g.82
Ti0? 2.82
Hnl g.22
Cr202 2.7
Sum 97.82
InD 2.2%

Garnet analyses

5A3-4
Iy

34.94
.68
28.55
827
33.92
B.6a
8. 0@
2.38
B.ai

97.461

B.81

6A3-7

Iy

35.93
g.a!
28.9%
.33
33.58
g.00
a.e0
8.26
a.00

78.98

g.04

5A3-8
Iy

34.93
p.82
28.87
B.30
3.2
B.&1
.24
B.24
8.a2

77.62

.86

GA3-9
Ity

.18
B.21
27.64
.37
374
B.231
B.81
8.36
8.22

93.46

EIGB

Gh3-18
oc
Iy

34.41
8.8t
28.81
B.34
3.4
8.o8
g.oe
B.42
8.83

97.22

.82

% 6A3-13 = same zone as GA3-6, but area around -13 is altered

Formula basis = B cations, {2 oxygens

Fez03(c) 32.2
2.8

3
Febic} ]

Sus(Adj) 101.04

i 2.92
Al g.e8

1 2.92
al g.00
Fe+3 2.83
Ti B.a8
Or 8.08

Y 2.84
Fes2 2.88
g g.85
Ca 2.97
Hn g.87
Na g.02

X I.84
fd 97.47
Uv 8.22
Py .68
al g.88
Sp 2.58
Gr f.88

372
.80

1@e.78

2'93
2.0

2.5

202
2.28
a.0e
3.80

g.08
B.24
3.8
2.92
8.00

32.16
e.08

98.87
]
1.33
B.g@
.68
&.28

e
B.08

138.82

.93
.08

2.%3

.00
2.B2
B.02
2.00

2.83

.00
.84
2.98
g.8z2
8,02

3,04

98.23
B.oa
1.22
. 8@
g.53
g.ge

76.94
B.87
1.34
8.57
&.86
B.08

98

B.oe
2.04
3,00
8.83
8.28

97.57
B.18
1.37
2.88
2.5
2.08

BA3-11
c
Iy

34.36
2.80
8.7
2.33
33.48
2.81
.08
2.24
8.a3

97.08

g.a8

31,98
8.88

108.27

2.98
B.22

2,98

2.0
2.82
B.6e
¢.00

98.81
8.1
1.34
2.68
.55
2.68

GA3-12
Iy

36.13
2.60
28.83
8.34
3.3
.02
B.64
B.21
8.0d

98.68

31,14
g.ee

fel. 7t

2.9
2.8t

i.00

B.83
1.94
g.82
8.e8

.99

2.86
684
2.53
2.21
8.20

3.81

36.%1
2.08
1.42
B.00
2.49
1.28

31.81
b.2e
181.77

2.98
8.8

2.99

g.20
1.9%
8.ee
8.e8

1.99

8.0
2.04
2.97
.22
208

3.83

98.14
a.ee
1.31
2.e0
B.56
2.8

6Ad-1

&/t

39.58
16.37
B.77
8.29
36,28
B.2a
2.87
8.34
0.6e

ia1.62

s

815
182.58
2.9
2.8t
3.ee
1.45
B.55

0.o8
2.0@

-0 N o o 2
Pun S -
[l
-]

oS -0 o=
- S R R

i
-

=
=

27.25
2.6
1.89
8.3t
B.73

H Y



BMG 2482h 214-213 Barnet analyses

Brain Gh4-2
frea @
fptics  A/c

8102 18.87
81203 13.98
Fel(T} 11.58

Hg0 8.29
Cafl 35,78
Na20 a.8!
Tid2 8.48
Mn 8.34

Cr203 8.8l
Sum 181.18

Ind 8.8

Foraula basis =

Fe203{c! 12.57
Felici 8.24

Sus(Adj) 182.44

5a4-3 BAd~4 BA4-5 BAd-b
t C &
At alc alc Alc
Traverse across GA4 rim to core to opposite ria
38.94 39.44 38.79 35.86
13,43 14,26 15.97 9,74
12.04 11.48 2,31 16.85
8.27 .28 8.29 8.25
35,97 J6.86 361 35.85
8.8t 2.00 8.8e g.et
8.38 8.29 2.03 8.0
2.29 8.33 8.%4 2.19
.04 8.80 g.et g.00
180,99 182.08 1e@.83 97.95
2.08 8.23 2.84 .08
8 cations, 12 oxygens
12.81 12.49 18,34 18.72
.51 8.18 2.ee 2.0
102,27 123.35 13i.88 79,82
51 2.98 3.08 2.99 2.9 2.88
Al 8.82 B.oe 2.21 B.84 8.12
1 3.08 3.2 3.e8 3.00 3.0
Al 1.24 1.22 1,27 1,48 8.80
Fetd 2.73 8.74 8.73 8,39 1,13
Ti 8.03 g.e2 8.8 2.8 2.88
Cr g.28 .28 g.0e .88 g.00
¥ 1.97 1,98 2.@8 1.99 1.94
Fet2 8,82 2.83 g.01 B.0@ .08
Fg 8.83 B.83 8.a3 2,83 2.83
Ca 2.93 2.93 2.93 2,95 3.8z
¥n 8.82 .22 g.82 8.2 B.01
Na ¢.ee 8.e0 g.08 B.0e g.0@
| 3. 3.92 3.00 3.0 3.6
fd 36.38 37.25 36.25 29.47 55.32
Uy 2.83 8.12 B.80 .23 &.82
Py .11 1.88 1.4 1.8% 8.98
al .56 1,10 2.38 8.6@ a.00
8p g.74 8.63 2.7 8.73 2.4
Gr &1.18 39,85 1,68 68,48 43.28

99

GA%-1

Alc

36.82
15.45
7.41
8.28
36,15
8.80
8.28
8.34
g.08

98.47

18.43
888

79.71

g.ae
8.e3
192
8.82
0.0@

38.81
B.oe
1.85
g.00
B.78

68.13

BAS-2
ir
flc

o
M

-4 L4 O3 LA

.

o

(= R 7 RSN R R Y

2.79
L13
8.8
g.20

1.98

8.e8
8.84
2.97
2.82
f.o8

3.82

5A5-3
ac

Iy

34.74
8.79
27.54
.41
33.62
8.08
8.2
8.28
2.82

97.44

g.84

94.63
.96
1.68
g.0a
B.43
2.9%

BA5-4
C

Ity

3375
g.00
28.99
8.37
33.39
8.08
a.68
8.3t
8.2

96.82

8.87

T
& R
=1
o= o
- -

100.84

2.02
2,83
2.00
.00

2!35

.00
8.85
3.83
882
g.02

97.77
8.83
1.49
B.aa
8.7
2.08



BME DH1998 314" Garnet analyses

Grain  GRIi-L GA1-2 BAt-3 Gal-4 6A2-1 Gh2-2 6A2-3 6AZ-4

firea { same band {same band as -1’
Foint A/t ffc Iiy Iy ifc ify Iy Iic
§i02 35.12 36,93 35,12 34.88 36.86 34.73 34,54 36.13
41203 5,35 b.48 2.83 B.81 B.z20 8.8z 8.23 8,33
Fel(T) 21.88 21,23 29.482 29.26 28.26 28.28 29.4% 28.37
Kql 2.27 p.28 8.32 8.729 8.41 2.38 8.38 8.39
Cal 34,43 34,25 3.5 32.97 1397 335.24 3.3 33,30
Na20 g.08 8.08 2.08 3.08 8.08 g.81 2.80 B.oe
Ti02 8.49 8.3l g.81 B.88 8.82 8.2 g.98 2.88
¥nb 2.33 8.3 g.24 8.23 8.86 g.22 8.22 B.87
Lr203 g.8¢ g.28 g.28 2.08 8.4t 2.88 8.8 8.00
Sun 98.07 99,79 28,43 37.56 98,59 75.92 97.88 38.59
ind g.08 2,28 8.85 8.81 g.a2 2.29 g.00 g.82

Formula basis = B cations, 12 oxvgens

ol
- -
=

32,51 31.48 .

Fe2diic) 23.42 23.59 32, 1.4
g.e8 . g.08 g.ea 2.2

2 32.66
Feli{c) §.08 8

g.e8

=3 N
[~ ]

6
g

=y

SumlAdi) 108.41 182,15 181.89 ige.51 181,73 1e0.86 igi. 14 181.74

i 2.88 2.56 2,92 2.92 2.99 2,93 2.89 2.59
f B.14 8.84 B.o8 a.e2 a.81 .08 8.e8 8.81

14 5.88 3.02 2.92 2.92 i.oe 2,53 2.98 3.0e
fl 8.47 8.57 8.e8 .0@ 8.81 8.98 .20 8.83
Fetd 1.44 1.42 2.84 2.84 1.9 1.99 2,8t 197
Ti 8.23 .82 .00 2.08 g.80 B.00 8.08 g.00
Lr g.08 b.ge 8.98 .08 808 .20 g.00 g.02

¥ 1.94 2.8 2.0 2.86 1.§7 2.00 2.86 1.99
FetZ a.08 g.28 8.e0 B.08 2.8 8.08 8.88 .e0
Mg 8.83 B.&3 B34 8,84 8.83 .65 8.94 .85
Ca 3.4 2.54 .98 2,57 2.98 3.0 2.99 2,94
M 8.82 8.82 802 .82 2.88 .82 8.82 é.20
Na .08 B.08 .08 8.08 g.e0 E.08 £.08 8,00

I 3.86 2.9% 3. 84 3.02 383 3.87 3.85 3.81
Ad 78.2% .78 98.19 98.32 87.43 97.92 78.31 98.13
Uy B 8.08 .08 8.28 B.23 b.a@ 8.38 2.a8
By 1.87 L1t 1,27 116 1. 6% 1.97 1.19 L.b}
Al o 8,20 a.a0 B.o@ 2. 68 g.20 2.e0 B.oe
Sp 2.74 8.78 8.54 8.32 a.14 .52 2.58 g.1b
Er 27.8% 27.58 B.08 8.28 8.51 g.02 8.e0 é.1e
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APFENDIX A
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1t it T

hedenbergil te MI233
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APPENDIX B

Sample foraula calculation for B4JHRAS BARI-1

oxide wt %
5ifz 36,12
Alals 1.45
FeQiT) 24.48
Cal 33.%6
Nanl 8.81
Til, 8.15
Hnl 8.8
98,36

it

48.09
181,94
71,83
3b.28
ai.982
75.98
78.94

g0l. prog.

B.oplig
#.61432
8. 36835
8.685536
g.a0@14
B.00188
8.2d833¢6

0

1.2822

8.84297
0.36855
8.68356
2.80016
B.B0375
#.88538

2.22835

# anions

6. 47343
2.23138
1.98432
3.26874
f.2808s
B.02819
8.02884

# cations

.2
1

e E Cd
(= =T % S

9
3.26
B.ed
.81
8.83

.67

norgsalized cations

2.98
2.13
1.83
3.8
.06
8.81
g.23

8.0!

Normalization factor for 12 oxygen formula umits 12/2.22855 = 5.38447
The sum of cations based on a 12 oxygen foraula unit is 8,467 rather 8.0 for an ideal garnet.

Ferric iron cosputation:

§i 2.98 # 2 oxygens per cation = 5.9%
Al B.14 % 1.5 : = 3.2
Fe 1,83 2 1 " = .83
La 3.0 %1 . = 3.0
Ti 8.0 # 2 . = B.82
Hn 8,03 % | ’ = .83

i1.04

12,001 ideal negative charge) - 11.86 ( negative charge for analysisi= .94

2 % 0.94 = 1,88 (Fe*> needed for ideal stoichiometry)

1.88 > 1.8 (Fe available]
Since the total Fe available is less than the amount needed te convert to ferric iron to maintain ideal garnet
stoichiosetry, the iron is not partitioned into ferrous and ferric but is treated as all ferric iron.

This result could indicate the absence of ferrous iron, a missing hydrogarnet component, or analytical error.,

26,48 (FeQ(T)) % 1,111 = 24,48 (Feols)
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